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WITH ELECTR ICAL, CONTRACTING 


Roundup of practical techniques in Chicago 
shops, hosts to EASA Convention, June 10-13. 
page 75. 


l 


Electronics plant electrical distribution is de- 
signed for doubling present utilization. Sys- 
tems include photocell lighting control and 
electrostatic air cleaning. page 80. 
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Prismoid Gratelite* 
wrap-around design for long 
life ballast operation. 
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SQUARE D SELLS MORE PANELBOARDS 
THAN ANY OTHER MANUFACTURER 


is built into every Square D panelboard 
—difficult to define but a very important 
combination of many details. 

First, the line is complete. Whether the Availability is always an important fac- 
requirement calls for AC or DC or both; toy—and here Square D rates especially 
lighting or power distribution or both; fus- high. Regional manufacturing and assem- 
ible or circuit breaker; plug-in or bolted ply facilities for ‘specials,’ combined with 
construction; Square D has the rightpan- a national network of stocking distributors 
elboard for practically any given job. for standard panels, provide exceptional 

Even more important isthequalitywhich delivery and service. 


e There are three reasons for Square D’s 
predominance in the panelboard field... 


write for Bulletin SD-126. It tells the quality story in detail 
Square D Company, Mercer Road, Lexington, Kentucky 


SQUARE J] COMPANY 


wherever electricity is distributed and controlled 
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‘"ECONOFLOOD”’ 


Available in five beam spreads 


4 a EC 
Feature for feature, Dollar for Dollar, 


© Retina factare forench permits «F.conofiood” is intensely brilliant becduse.an exclusive,self-centering 


ing. Fixture snaps back into pre- inner reflector augments the primary Alzak* reflector. Has positive, ; 
set position when turned forward. —Jocked-in precision aiming, 180° horizontal and vertical scales. It’s a 
© posed lumaner 2 lume s+ new high in floodlight éfficiency . . . a product of Appleton’s new 
@ Absolute minimum condensation Lighting Laboratory. 
through air-moisture vent and 


eet FRY 


: filter wick! Easy, flexible installation; versatilé;~interchangeable”accessories. 
ie © Completely weatherproofed! Parts of quality stainless steel and pressure cast aluminum. Five 
; ® 


Finest corrosion-resisting mate- j 1 i i ecurit 
blnle. Yee lena celica beater efficient beam spreads cover all requirements, including plants y; 


efficiency! sports areas, billboards and parking-shopping centers. 
“Tapia Beale Sold through franchised distributors only 


WRITE TODAY FOR Also Manufacturers of: 


BULLETIN EFL-960 


Explosion-Proof 


Fixtures eek 
awe . ee Series et 
e ‘onnectors es 
x 7 Automatic 
eee nN o Cte Cea a 
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ELECTRICAL Published for electrical contractors, electrical departments 

é in industry, engineers. consultants, inspectors and motor 
CONSTRUCTION shops. Covering engineering, installation, repair, mainte- 
AND MAI NTENANCE tion and maintenance. 


nance and management in the field of electrical construc- _ 
with which is consolidated Electrical Contracting. The 


Electragist and Electrical Record EstoLlished 1901 


61ST YEAR * APRIL 1962 


SS ICLO NICS Iat Sumner cia ohet oF Eilon cos ay salam eae aes ook ls alti taiatio ns 7 
DUCA TOMER GON guste ccd < cicia seal eee siete s-4y ade Dieials io ate wee ver alis alate 9 
Electrical Contractors Are Selling, An Editorial.............>......00585 73 
Chicago Apparatus Service Shop Features................. 00.00. c ues 75 


- A sampling of what motor repair specialists will see when they visit 
Chicago shops during the 1962 EASA Convention in June. 


Distribution Designed for Plant Expansion. .................. 000000085 80 


A western electronics firm with 10-year 15-fold expansion rate occu- 
pies modern plant where electrical facilities in modern $44-million 
4-building complex are designed for double present capacities. 


TestingmConduchiverFlOOring:. 2. iis 60. «<b  ere sss eeie opie es ele soe audeele 85 


Effective avplication of electrically conductive floors for preventing 
static spark hazards in combustible atmospheres demands periodic 
testing to assure maintenance of required values of conductivity. 


BlosselectricalsHoOme ViGluesi. (cst rose sicicca sce cide Gina cust s baa bea se ecetees 88 


Located in New York’s Catskill mountain country, a new all-electric 
home surpasses Gold Medallion requirements and incorporates a 400- 
amp service to power a wide range of electrical extras. 


A Detailed Study on Minimizing Transformer Noise.................-.. 90 


By F. J. BRUTT and A. A. MOOSALLY—Here’s important data for 
designers and constructors on the problem of minimizing hum from 
dry-type transformers installed indoors where noise intrusion on quiet 
areas would be objectionable. 


EStinatitiniGerorGin =X Meters ola grcler se dtu cmode oe oie setin: + toate cahleginiyal wu ee ieee wer aalee 94 
By RAY ASHLEY—How to allocate estimating time—Part 1 


Electric Heat rOrsbligh SCHOON =... cp.bs sis: phe mut re icess citer # cic © ace cahaleelafiaboe cere 96 
By R. J. LAWRIE—Design, application and installation details for a 
large, modern all-electric high school using over 1500 kw of various 
types of space heating equipment. 


SILICONE NEWS from Dow Corning 


Frozen...boiled...burne 


Silastic insulation maintains its 
properties from -90 to 500 F. 


When mercury freezes, Silastic®, the Dow Corning silicone rubber, is 
still flexible. Fact is, Silastic insulation is ideal for temperatures as low 
as —90F ... easily withstands sleet, snow, ice and adverse weather you'd 
expect to find in the polar regions. : 


In a hot stew? Specify Silastic! Even 500 F has little effect on the prop- 
erties of Silastic. That’s why many industrial plants use Silastic insulated 
wire and cable. Strip mills, rolling mills, and metal forming plants (where 
high temperatures, humidity, chemical splash and fumes are common 
environments) are but a few of the installations using the pipe of 
Silastic to provide cable dependability and long life. 


To air-condition Hades would be a rugged assignment. However, if 
you were engineering the job you should specify power cables insulated 


with Silastic. Even if the Silastic burns, 
the ash is nonconductive. The line can 
carry a normal load as long as the ash 
remains intact and dry. This unique prop- 
erty of Silastic has been of primary impor- 
tance in the protection of vital communica- 
tion centers in both Navy shipboard and 


commercial installations. 


EFFECT OF HEAT AGING AT 225C ON ELECTRIC STRENGTH 
1000 


Silastic Insuloted 

800 No. 18 Awg solid wire, 

© 031" woll, vulcanized only 
| 


400) NOT FLEXED 
FLEXED 10X 
- 


°o 10 20 30 40 50 60 70 80 90 10 
AGING TIME-WEEKS 


Silastic insulation retains dielectric strength over 
a wide temperature span. What’s more, its elee- 
trical properties are extremely stable and survive 
relatively unchanged even after long storage, 
weathering, thermal aging or heat cycling. 


ELECTRIC STRENGTH VOLTS/MIL 


Write Dow Corning Corporation, Midland, 
Michigan, Dept. 3604, for a list of wire 


first in- 
and cable manufacturers who use Silastic. 


silicones 


Dow Corning 
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The Graybar Salesman 
Calling on You Is—— 


Your “Inside Graybar 
Salesman — for Telephone 
Orders ond Service ... 


EDITION 
BRIEF INDEX 


Anchors-Masonry 35-37 
Attic Fans : 128 
Boxes ond Covers 29-34 
Breokers, Circuit 63, 70, 77 
BusDuct 69, 76-77 
Coble Trays 8 
Channel and Supports 20-24 
Chimes 118, 123 


Communication Systems 122, 198-200 


Conduits W1-12 
Condulets 39-45 
Control Equipment 180-185 
Data Tables Inside Back Cover 
Dimmers 86, 104, 114 
Electric Heating 114-117, 121, 128 
Extension Lights 110-112 
Fons-Ventilating Equipment— 

120-121, 128-129, 193194, 201 
Flashlights ~ Batteries 130-133 
Fittings-Conduit and Coble 10, 13-19 
Fuses 83-85 
Index LVI 
Ladders 142, 157 
Lomp Guards W 
Lamps 203-206 
Lighting Fixtures 207-236 
Lighting Planning Guide 209 
Lighting - Street 74 
tow Voltage Control 110 
Lugs and Terminals 24-28 
Meters - Instruments 177, 188-189 
Motors 186-188 
Music Systems 122 
Panels and Service Equipment 57-77 
Pole Line Material 161-173 
Raceways - Surface 46-53, 62 
Range Hoods 120, 129 
Service Masts and Fittings 9 
Signaling Equipment 115-119, 123-127 
Slotted Angle 
Switches - Safety 
Switches - Time 
Tapes - Insulating Material 
Telephone Supplies 
Thermoweld 
Tools 134-160 
Transformers, Cutouts, Arresters 175-178 
Trolley Duct and Electrostrip 68-69 
Tubes - Electronic 197 
Water Coolers 196 
Wires, Cables, Cords 1-7, 10 
Wiring Devices 87-109 


All prices in this catalog os 
of December 1, 1961, ore 
subject lo change or correc- 
tion without notice. 


The most comprehensive 
“condensed catalog” 
available anywhere 


It’s the 1962 GRAYBAR CONDENSED CATALOG. It 
contains over 200 pages of items that ELECTRICAL CON- 
TRACTORS* need and use daily. Nowhere except at Graybar 
will you find a catalog like this! All these items are listed, ar- 
ranged and priced for quick selection: 

...the “bread and butter” supplies 

... the latest tools and “specialties”—to help speed jobs and cut 
costs i 

...the complete line of the newest ACTION Lighting Fixtures 
— all made by leading manufacturers — priced low to fit any 


*ELECTRICAL CONTRACTORS (in the U.S. only) can 
have this catalog, no charge, by filling in full name, title, firm 
name and address on the coupon below. 


GRAYBAR ELECTRIC COMPANY, INC. 
420 Lexington Avenue, 
New York 17, N.Y. 


Please’ send me the 1962 GRAYBAR CONDENSED CATALOG. 


_ budget — engineered to reduce installation time — designed to Pale Pee sae 

deliver the most efficient lighting —in stock to assure fast Cannas 

delivery spt i, * 7 

...a complete and diversified selection of electrical space heat- Street 

ing equipment! 

...also a simplified Guide for planning lighting installations City Zone State a 
693 
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eo Sidelights 


NEW BINDING 


Some of our observant readers may have noticed that our March issue 
handled differently from previous issues. There were no wire staples 
in the margin. When the magazine is opened the pages lay flat. This 
results from a new binding process, called ‘perfect binding,’ which we 
tested on our May 1961 issue and subsequently adopted for all issues 
beginning last month. The usual fold of the forms is trimmed off 
and the edges of the individual pages are attached with a strong adhesive 
to the back-strap. With no side wires the pages open wide in the gutter 
and lay flat. 

In previous issues some forms in the Reader Service section were 
specially perforated to permit convenient removal of individual pages. 
This is no longer necessary since, with the new binding process, any 
page can be readily removed, without disturbing the rest of the book, 
by flattening the gutter and tearing the page off along its adhesive 
attachment, 


RESIDENTIAL ELECTRIC HEATING 


A limited number of overruns of ‘1962 Residential Electric Comfort 
Heating,” as originally printed for the March issue are still available. 
This special report discusses modern methods for heat loss calculations 
and estimating operating costs. While specially prepared to provide the 
engineer and contractor actively engaged in electric heat design and 
installation with precise current practice, it is also ideal for the class- 
room or home study. Comprehensive tables and charts greatly simplify 
heat loss calculations. Copies are available at 40 cents each. Quantity 
prices will be quoted on request. ee, 


RESIDENTIAL 
MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC 
1010, sree ty 
ELECTRICAL MATERIALS 1009 
COST INDEX 990 
980 
CHANGES IN THE COST 
OF ELECTRICAL MAT- 970 F 
ERIALS FOR EACH OF 960 
THREE TYPICAL JOBS asd 
ARE SHOWN ON THESE 
THREE CHARTS eas 
RTS. 
1000 -MAY_JUNE JULY AUG. SEPT. OCT. NOV. DEC. JAN. FEB. MAR. idea 
THE BASE (1000) RE- 990 990 
PRESENTS THE AVER- 980 } 980 
AGE COST OF THE MAT- 970 970 
ERIALS FOR THE YEAR 
960 960 
1960 
950 950 
THE MONTHLY INDEX INDUSTRIAL 
JUNE JULY AUG. SEPT. OCT. NOV. DEC 
POINTS SHOW THE VA- 990 F Sey sere FAS T 990 
RIATIONS IN COST ON 980 } 1980 
THE FIRST OF EACH 970 970 
MONTH. 960 1960 
950 SOURCE - NATIONAL PRICE SERVICE, CLEVELAND, OHIO 950 
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FAST DELIVERY ot SIZE 6,728 STARTERS 


PRE-ENGINEERED 
MODIFICATIONS 
eliminate 

Special 
Engineering 


Square D NEMA Size 6, 7 and 8 magnetic starters 
are now built with a plate in the door to accom- 
modate modifications when needed. The same 
; modifications which have long been available on 
Giccons nal Square D starters through Size 5— pushbuttons, 
selector switches, pilot lights, additional overload 
relays, auxiliary contacts—can now be added to 
the larger starters without special engineering. 

This means fast processing of your order, quick 
delivery of your starters. What's more, you can 
make the same modifications in the field. The 
wiring diagram shipped with each starter shows 
exactly how to do it. 

Available in ratings up to 900 hp, Square D 
Size 6, 7 and 8 starters can be ordered as open 
devices, or in general purpose, dust-tight and 
water-tight enclosures. 


e With Square D Size 6, 7 
and 8 starters, you get DC- 
operated (self-contained 
DC supply) mill-type con- 
tactors —at no extra cost. 
Exclusive Line-Arc con- 
struction dissipates heat, 
provides longer contact 
life. Self-lubricating bear- 
ings plus simple design 
make maintenance ex- 
tremely easy. Another 
standard feature is lugs 
which accommodate either 
copper or aluminum cable. 


e The magnetic starters shown at right 
—which range from Size 00 through 
Size 5—plus the Size 6, 7 and 8 starters 
described above, add up to a complete 
Square D line for any AC motor appli- 
cation. 


Write for Bulletin 8536. Square D Company, EC&M Division, 4500 Lee Road, Cleveland 28, Ohio 


SQUARE J) COMPANY 


EC&M DIVISION ¢ CLEVELAND 28, OHIO 


wherever electricity is distributed and controlled z 


8 ELECTRICAL CONSTRUCTION AND MAINTENANCE ... APRIL, 1962 


Washington Report 


APRIL @ 1962 


The new construction spending rate fell 1.5% in February 
from the January rate, to $58.7 billion seasonally-adjusted 
annual rate. This rate was the lowest since last August, but 
was still 5% higher than outlays in February 1961. Census 
Bureau officials point out that this decline in total construc- 
tion spending coincides with a recent decline of new residen- 
tial housing starts. 

Privately financed new construction in February was $2.8 
billion, while publicly financed construction totaled $1.1 
billion. Residential construction accounts for about 35% of 
this $3.9 billion total. 


Housing starts in February declined 11% from January, 
for the fourth month in a row. The seasonally-adjusted annual 
rate was 1,126,000 units, the lowest rate in 14 months, which 
compares with the 1961 high annual rate of 1,434,000 units 
reached last October. The actual starts in February were 74,300, 
down 7% from January and 2% below February 1961 starts. 
Many housing officials now doubt that the 1.4 million new 
starts forecast earlier for 1962 will be realized. 

Construction of one-family houses has declined about 40% 
since 1950, when about 1.5 million single-family residences 
were built. In the period between 1955 and 1961, the percent- 
age of apartment house (multi-family) housing units has in- 
creased from 8.4% to 26.3%, or over 300%. 


Capital outlays on new plant and equipment will total 8% 
more in 1962 than last year, based on latest survey of Com- 
merce Dept. and Securities and Exchange Commission. Spend- 
ing will hit a record $37.2 billion, according to the report, com- 
pared with $34.4 billion in 1961. President Kennedy’s Council 
of Economic Advisers earlier tagged capital outlays at $40 
billion for 1962, as part of its $570 billion GNP target for the 
year. 


Electricity production in February was averaging about 11% 
more kwhr than for similar period of 1961. Output was averag- 
ing in excess of 16 billion kwhr weekly, with gains in all geo- 
graphical areas. 


National economy statistics covering the first quarter are dis- 
appointing to Administration aides and officials. Administra- 
tion forecast is for a 1962 gross national product of $570 
billion, up from $521 billion in 1961. GNP for the first quarter 
is expected to top $550 billion, and over $560 billion in the 
second quarter. But to average out at $570 billion for the 
year would require a boom spurt in the third and fourth quar- 
ters which now seems unlikely. 

Current strengths in the economy include: GNP in first 
quarter was at a record annual rate of nearly $550 billion; 
new construction spending was at record annual rate of nearly 
$60 billion; industrial production was at record rate of 115% 
-of 1957 average; personal income was at a record seasonally- 
adjusted annual rate of $432.8 billion; retail sales were at a 
record $18.9 billion seasonally-adjusted rate; employment in 
February reached 65.8 million, and unemployment fell to 
4,543,000, or 5.6% of the workforce, lowest since July 1960. 


Put the Honeywell preference to work for you with the stylish 


New Honeywell Line-Voltage 
Electric Heat Thermostat 


When Honeywell is on the wall, you’re offering what 
Homeowners want (3 out of 4 prefer Honeywell controls 
according to a recent survey in cities across the country). 

The wall-mounted T462 (above) and its integral unit- 
mounted counterpart—the T460—are the ideal line- 
voltage home thermostats. New construction makes 
them stronger. Now easier to set, too. Rugged and 
dependable—yet precise (14° differential) switching 
for operating electric heaters up to 5000. watts, respond- 
ing to both radiant and convected room heat. 

Get the facts about Honeywell. Just call the nearest 
Honeywell office or write: Honeywell, Dept. EC4-25, 
Minneapolis 8, Minnesota. 


Two switching variations available: T4L62A and T460C are 
SPST, make on temperature fall, break line in NO HEAT posi- 
tion. T462B and:T460D have the added feature of breaking 
both lines in the OF F position. 


Honeywell 
Low-Voltage 
Round 


Consider Honeywell low-voltage controls, too. With versa- 
tile R8097 Relay, you can offer the widest range of low- 
voltage: thermostat combinations in the electric heating 
industry. You have complete choice from the most 
economical to the famous Honeywell Round to the deluxe 
thermostats and Control Centers. 


Honeywell 
HI] Fiat: x Coutol 
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Pees 
fgnihes 


2. Exclusive plug-in terminal blocks per- 3. Extra heavy plug-in stabs and posi- 


mit removal of units without tools. Fully tive alignment provided by TRACK- 
accessible location at front of units GUIDE drawout mechanism assure 
simplifies your wiring. trouble-free electrical connection. 


4. With TRACK-GUIDE mechanism, units 5. Units can be tilted up for inspection 
can be easily and safely de-energized of stabs without removing from TRACK- 
1, Centralized control saves space, cuts __- and locked out, or withdrawn from en- GUIDE mechanism, or fully removed 
installation and engineering costs. closure for inspection and maintenance. for bench maintenance or interchange. 


...SIX reasons why Allis-Chalmers new motor control center design is 


the center of satisfaction 


Satisfaction? It comes with every one of the new (yet fully proven) 
low-voltage control centers from A-C. Their clean lean design saves 
valuable space. Exclusive plug-in terminal blocks cut installation 
time . . . speed inspection and removal. Track-Guide drawout 
mechanism lowers maintenance costs. Control units can be drawn 
out, tilted up, or completely removed without tools. 

Safety features of these new control centers provide sure pro- 
tection to personnel. Units can be quickly de-energized for main- 
tenance or inspection work. Units cannot accidentally fall out of 
Track-Guide mechanism during inspection or maintenance. - 

Reliability . . . versatility ... economy . .. strength. . . safety. 
You name the feature — A-C motor control centers have it. Ask 


ian 


Ubi 


: et 2 
your A-C representative or distributor for all the facts. Or write LE 
Allis-Chalmers, Industrial Equipment Division, Milwaukee 1, Wis. 6. Mounting of pilot lights and pushbuttons on the 
removable control units eliminates failures com- 
Track-Guide is an Allis-Chalmers trademark. A-1486 mon with hinged wiring. 
! ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . APRIL, 1962 11 


Lewis Research Center 
Cleveland, Ohio 


VENTRAY. .. A-OK 


Low Material Cost—thru engineering know-how and modern advanced manufacturing techniques. 
Low Installation Cost —made possible thru lightweight steel design and rapid QiKLOK™ splice., 
Interchangeable—used with VentRiB™ cable basket for maximum system flexibility. 


Lake Erie Electric, contractor on the NASA job, is completely satisfied with the new low-cost, lad- 
der type VENTRAY™. The VENTRAY and VENTRIB in-stock parts made difficult changes of direction and 
elevation (shown above) and the entire installation a simple assembly operation. 


Mr. Wm. M. Leblang, Vice President of Lake Erie Electric, Inc., Cleveland, Ohio— 
says: ‘‘We were pleased with ease of installation due to your lightweight steel 
design. Your competitive price, accurate take-off, installation drawings and 
prompt order service all contributed to an efficient labor saving installation.” 


See your local representative or electrical distributor or write Husky Products, Inc. 


HUSK Y...... OF BURNDY 5300 VINE ST., CINCINNATI 17, OHIO 
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: THIS RECORDING TAPE 
{ TROUBLESHOOTS FOR 
ee YOU 24 HOURS A DAY 


The trouble with troubleshooting is that the electrical conditions which caused the difficulty often no longer exist when you get there. 
This usually develops into numerous, costly call-backs. But now, with the new, miniature Amprobe Recorder, you can obtain a contin- 
uous, permanent record of variations in voltage or current, as they happen, without the need for you to be present. The record is made 
automatically on a pressure-sensitive paper tape (no ink to spill or smudge) that loads easier than film into a camera. Without this 
Chart in place, you can take direct meter readings. « The Recorder is rugged, completely portable and highly accurate. The expanded- 
scale voltmeter version, for example, records in two frequently used ranges (95-130 v AC and 190-260 v AC) to a tolerance of +1 v. It 
sells for $84.85. Two clamp-on ammeters also are available: at $89.95 (ranges: 0/5/25/100/250 amps AC) and $94.85 (ranges: 0/10/ 


50/250/500 amps AC). For complete details and specifications, : INSTRUMENT CORPORATION 
see your Amprobe distributor or write today for a free catalog. AMPROB 630 MERRICK ROAD, LYNBROOK, NEW YORK 


IN CANADA: ATLAS RADIO CORP., 50 WINGOLD AVE. TORONTO 
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New one-piece scaffold unfolds and 
locks into shape in 10 seconds! 


No tools required. No nuts, bolts, loose parts—nothing can be left out or lost! Platform height 
adjustable from 1 ft. to 8% ft. Instantly adjustable legs. Lightweight aluminum: can be carried up 
stairs by 1 man. Compact: stores in same space as a step ladder. Interchangeable with all Up-Right 
span scaffolds in use, 


UP-RIGHT 


ALUMINUM SCAFFOLD 


Write for circular: UP-RIGHT SCAFFOLDS, Dept. 104, 1013 Pardee, Berkeley, Cali 
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FACTORIES: BERKELEY, CALIFORNIA AND TETERBORO, NEW JERSEY @ In Canada: Up-Right Scaffolds Ltd., 120 Russett Ave., Oshawa, Ontario 
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GE NEW S. C. O. A. SHOPPING CENTER at West Covina, 
lifornia, is lighted by 37 Twin and 7 Single L-M Stylaire mercury 
inaires. These have 1000-watt pink-white lamps rated at 42,000 
ens per lamp, with an average light level of 4 footcandles on 
, blacktop surface. Units are mounted at 32-foot mounting 
ght, on 25-foot fully galvanized steel poles, spaced 105-110-feet 
erally and 115-feet transversely. Installation was made by 
alters Electric, Los Angeles electrical contractors. Bruce Thyberg, 

engineering consultant, is now president of Bruce Thyberg & 
ociates, in San Diego. Ballasts are built into the base. Installa- 
1 is exceptionally easy. Units are available in brushed aluminum 
1 five pastel colors, in two sizes for 400, 700, and 1000 watt 
rcury lamps, with or without photo controls. 


-M Twin Stylaire 


jart, modern styling and high efficiency with a minimum of 
ire led Engineering Consultant Bruce Thyberg to select L-M’s 
west lighting luminaire, the handsome Stylaire, to light this 
w shopping center in West Covina, California. 

West Covina, ‘‘City of Beautiful Homes,’ is the commercial 
iter for the San Gabriel valley. The new S.C.O.A. (Serving 
mmunities of America) center provides a wide variety of stores 
d services for this heavily populated area, and evening business 
an important factor. 

Mr. Thyberg decided on L-M Stylaire Mercury units because of 
ir well-styled design, excellent glare-free lighting, and because 
atively few units could be used to light the broad expanses of 
: parking areas, resulting in savings in poles, wiring, and 
tallation costs. Thus these units provide high-level lighting and 


y LINE MATERIAL 
Industries 


icGRAW-EDISON COMPANY MoGRAWE" 


Jutdoor Lighting [HMI 


ISTRIBUTION TRANSFORMERS + RECLOSERS, SECTIONALIZERS AND OIL SWITCHES 
AND FUSE LINKS + LIGHTNING ARRESTERS - POWER SWITCHING EQUIPMENT 


Mercury Luminaires 
ight New California Shopping Center 


riking new design, and color harmonizing with contemporary architecture major factors 
selection of Stylaire luminaires for huge S.C. O. A. center in West Covina. 


e 


more parking area without a “forest” of poles taking up val 
uable parking space. 

These units have wide acceptance for street and highway 
lighting, and for parking areas, public parks, malls, and hotel anc 
motel grounds. They are particularly favored for airports becausé¢ 
excellent light control eliminates upward glare. 


ASK THE L-M FIELD ENGINEER 

L-M provides a wide variety of lighting equipment and cooperates 
with engineering consultants in Lighting Applications. Call the 
Authorized L-M Distributor or nearest L-M office, for complete in- 
formation on L-M equipment and services ; ask the L-M Field En. 
gineer or Lighting Engineer ; or mail the coupon. In Canada: CLM 
Industries, McGraw-Edison(Canada)Limited, Toronto 13,Canada 


Line Material Industries, Milwaukee 1, Wisconsin 


Please send information about your Styled Mercury luminaire line and 
name of nearest Authorized L-M Distributor. (ECM-42) 


Name 


Company 


Address 


ec eo CERURR eee 
o CRU 


Red Throat 
BM-21B BM-41 BM-51 
Yo" Connector : Ya" Coupling ‘ V2" Offset Connector 


BM Offset , ‘ we of { 
Connectors ‘ 


BM-22B . BM-42 BM-52 showing how = if 
¥%4” Connector . ¥%," Coupling z %," Offset Connector wires are eh 
BM-23B : BM-43 . guided over 3 
1” Connector ° 1” Coupling box edge. B 


FOR MORE PROFITS 


Save time and money with | @) 


ae 
ORIGINAL 

aad INDENTER | 
FITTINGS | 


Here is the combination that is unbeatable when it 

comes to easier E.M.T. installation at less cost. New 

lightweight plier size indenters make setting up 

thin wall conduit a breeze. B-M fittings are neater 
too! No unsightly nuts or projecting set screws. 


A few more of the plus features of B-M fittings are 
Concrete tight—Vibration resistant—Extra heavy 

bright zinc plate, salt spray and acid drip tested 
for corrosion resistance—Extra heavy 
positive bonding locknuts—smooth 
rounded edges or bushed throat type 
connectors that prevent insulation 
damage—All steel construction with 


ALL BRIEGEL FITTINGS ARE U.L. 
APPROVED AS CONCRETE-TIGHT 


When setting E.M.T. in concrete you can 
make each job easier and more profit- 
able by using Briegel All Steel Indenter 
Fittings that have UL approval as 
Concrete-Tight. Contractors everywhere 
recognize their cost cutting qualities 
and the fact that they make each wiring 
job a better job. It is only natural that 
Briegel Fittings are the most widely 
used E.M.T. connectors and couplings. 


All B-M indenter type 
fittings far exceed the 
requirements of U. L. 
file card E 10863 and 
Federal Specifications 
W-F-406, 


METHOD 
AAIEGEL 
CO. 


GALVA © ILLINOIS 


6M PLIER SIZE 
INDENTERS 

BM—No. 607 2" 

BM—No. 608 %4” 


USED THE MOST ‘FROM COAS1).10° COAS] 
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That's only 23 years.Some of our instal- 
lations go back as much as 60 years and 
“haven't been heard from since.” With 
more miles in use than any other con- 
duit, Orangeburg Brand Fibre Conduit 
_has proved itself job by job, time after 
time. No wonder it’s the sought-after- 
brand for every application. 


“We introduced fibre conduit in 1893, 
and it was a superior product then. 


Over the years we’ve steadily improved 
it... with such innovations as fast-assem- 
bling C.A. (coupling attached) Conduit 
and klean-kote (for cleaner handling). 
As a result, Orangeburg Brand Fibre 
Conduit has maintained its superiority, 
retained its place as the unquestioned 
leader in its field. So ask for—and make 
sure you get—genuine Orangeburg 
Brand Fibre Conduit. 


Washington National Airport, Washington, D.C., 1939. 


...and hasn’t been heard from since 


KLEAN-KOTE* 


ORANGEBURG 


Si 


*KLEAN-KOTE IS A TRADE-MARK, U, S. PATENT APPLIED FOR, 


Orangeburg Klean-Kote is distributed by Graybar Electric Company and General Electric Supply Company with Branches and Stocks in Principal Cities. 


Orangeburg Manufacturing Co Division of The Flintkote Company, Manufacturer of America’s Broadest Line of Building Products 


rangeburg, New York, 
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DEPTH OF 


IN SOUND AND 
COMMUNICATION SYSTEMS 


Experience counts— 
count on DuKane! 


Thousands of DUKANE commercial sound 
and communication system applications are 
turning in enviable daily records of effi- 
ciency, dependability, low maintenance and 
long life. All of this experience is as near as 
your telephone. 

A call to your local DUKANE distributor 
provides you with a sound and communica- 
tion system expert completely familiar with 
paging, program distribution, internal com- 
munications, clock signals, private tele- 
phones and many more. Your DUKANE 
distributor is fully trained to assist you in 
planning and selecting an appropriate sys- 
tem to meet all sound and communication 
needs, supervising its installation for maxi- 
mum life, serviceability and good looks and 
following up the system installation with 
service to maintain complete customer sat- 
isfaction in the years to come. 

Schools, hospitals, churches, industrial, 
business, institutions, hotels, motels, recre- 
ation and sports areas, etc., rely: on the local 
DUKANE distributor for Depth of Line, 
Depth of Experience and Depth of Services. 
Contact him—get his know-how working 
for you now. 


WRITE TODAY FOR FULL DETAILS & SPECIFICATIONS ON ALL DUKANE 
SOUND AND COMMUNICATION SYSTEMS 


a DoKaneE 
FRM CORPORATION | 


STREET COMMERCIAL SOUND DIVISION 
DEPT. ECM-42 / ST. CHARLES, ILLINOIS 


CITY. STATE 
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For service above and beyond the 
ordinary ... Medallion wiring devices 
provide a new design accent for con- 
temporary interiors. To match these 
modern specification grade grounding 
outlets, four switch models are avail- 
able including quiet switches and 
rocker switches. Medallion wiring 
devices may be ordered in any 
of five colors. Write today, 


for full information 


‘Slater 


ELECTRIC une. 
GLEN COVE, NEW YORK 
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“Syl ae 


Telephones 


ever made! — 


~e@ Equipped with cordless 
loudspeaker or watchcase 
receiver—your choice 


e Modern, slim, streamlined 
design 


im 


; | e Aluminum face plate with | 
beautiful anodized finish in q 
a brushed gold or silver 
| e Plug-and-receptacle installation | 


e Easiest telephone in the world to 
install and maintain 


¢ Excellent voice reproduction 
e Competitive price 
e Pleasant-sounding audible signal 


e Flush, semi-flush or surface 
wall mounting 


Auth vestibule and lobby tele- 
phones also have been re-designed ~ 
and are the last word in appear- 
ance and efficiency. Get complete 

: facts today. 


Apartment and vestibule 
telephones illustrated are 
cordless loudspeaking type. 
Also available are apartment 
telephones with watchcase 
recewer as indicated. 


i 


wearer eeese ce seces seen eeesesa 


Exploded view of cordless Watchcase 
loudspeaking telephone receiver type 


SN? 3 ° 
Be aT ion Auth Electric Company, Inc. 
SYSTEMS FOR HOSPITALS, 


SCHOOLS, HOUSING, “E ONG “1S DA ND. CilTsY <2 NE Wr ee 
INDUSTRY AND SHIPS 


244 ( ELECTRICAL CONSTRUCTION AND MAINTENANCE ... APRIL, 1962 


@ 


Li 
SS 


WZ 


T 
7 G.I 


< 


BRAN: 
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S. NORMAL 
| SHARY Brake. 


SZ 


S. EMERG. 
SHAFT BRAKE 


, make load and control 


-In Wires 


lets you lay 


half. 


in 


ts. Helps cut installation time i 


. 


tarter un 


ing s 


ithout disturb 
t one of more than 40 features of the 7/00-LINE CONTROL CENTER 


ions W 


onnect 


* 
. 


is jus 


t 


In 


in GEA-7238 to 


implest maintenance 


ion, $s 


fastest installat 


’ 


ion 


Which give you the best protect 


grouped control. See your G-E Sales Representative or write for Bullet 


Ile, Conn. 


GENERAL @@ ELECTRIC 


invii 


General Electric Co., Salem, Va. and Pla 


t. 783-23, Schenectady, N.Y. 


Sec 
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what’s in the cards for you? 


Skilled Operators .. . trained to use modern and efficient 
powder actuated tools for fastening wood to steel or con- 
crete; steel to steel or concrete; quickly, easily, at low cost. 
The Skill, Ability, Efficiency of a Qualified Operator: these, 
and the use of modern tools and equipment, maintain safety 
records, meet production schedules, create new ways of 
doing jobs better. Qualify all your field operators now! 
The Powder Actuated Too! Manufacturers’ Institute recom- 
mends adoption by state agencies of uniform codes for the 
design and use of powder actuated tools; coordinates 
training programs for powder actuated tool operators; co- 
ordinates field demonstrations; provides complete informa- 
tion on this modern fastening system. 

a RR RP RS EES A 

Simply mail this coupon today! 

To: Powder Actuated Tool Manufacturers’ Institute, Inc. ECM4 
200 College Street, New Haven 10, Connecticut 

Please send me information on powder actuated tool fastening. 
NAME TITLE 

COMPANY 

ADDRESS 

CITY ZONE STATE 


No representative will call, unless you so request. 


Member companies: NELSON/ OMARK/ RAMSET/ REMINGTON/ STAR 
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_\ FAST, EASY UNLOADING with Alcoa’s square- 


pack bundles. They can be picked up in the 
center, using a sling suspended either from 
a crane or a boom extension attached to the 
fork of a lift truck. The lightweight bundles 
range from 522 to 798 pounds, depending on 
conduit size, and can easily be handled with 
a half-ton lift truck. 


easy handling aluminum conduit 


SQUARE-PACK from Alcos 


Here’s one way to stack aluminum conduit at the job site and still cu 
handling costs. 

Alcoa® aluminum rigid conduit is now available in convenient square 
pack bundles, for fast, easy unloading. Held together by steel tape ove 
grooved wood battens, the conduit can be moved from the truck tc 
stacking point in one simple operation. 

Economical and safe. Your biggest saving comes from quick unloading 
—by minimizing handling of individual pipes. In addition, you ca 
expect less damage or loss during handling. When ready for use, Alco 
square-pack bundles can be broken simply, by cutting the steel bands 
that hold the battens in place. 

Ask your nearby Alcoa-Rome distributor to supply aluminum rigid 
conduit in this new, convenient square-pack. For detailed informatio 
on weights, dimensions and footage, write to Rome Cable Division o 
Alcoa, Dept. 7-42, Rome, N. Y. 


Conforms to ASA C80.5-1960-Rigid Aluminum Conduit and Federal Specification 
WW-C-540a. 


ROME CABLE 


i | Las she Orn 


NEW TROM 
RACO Biitete 


One-Screw Ears 


are Better Than Two 


Oval Service Entrance Cable Con- 
nectors. These new pressure-cast oval 
service cable connectors feature a 
newly designed shorter throat. The 
sturdy, non-watertight connector at- 
taches easily to service entrance 
switch. Clean, smooth threads and 
burr-free edges eliminate danger of 
wire snagging and damaged cable. 
Available in five sizes from %” to 2”. 


Offset Mast Base Reducer. New Raco 
offset mast base reducer threads di- 
rectly into meter box. No nipple 
needed. One piece for easier, faster 
handling. Offset design makes it per- 
fect for use next to a wall. Available 
in four popular sizes—2"-1%4", 2"-1¥2", 
242" -1%4" and 2%2"-1¥2". 


PS 


Raco 4” square box 
with one-screw ear. 


i 
| 


Fittings For Every Need 
® Rigid Conduit 
@ E.M.T. (thinwall conduit) 


@ Armored bushed cable, flexible 
metallic tubing and non-metallic cable 


® Service entrances 
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~MORE WORKING ROOM 


‘more working room. Result: 


MOUNTS IN ANY POSITION 


them wrong. 


"-RACO WAY. 


SQUARE SCREW SLOTS. A screw 
driver won’t slip out of the milled 
slots in Raco screws. No wasted 
motion—no loss of time. 


BOTTOM KO's. Clean-cut, Raco 
bottom KO's are on the inside of 
the box. It’s easier to reach in, 
than around. 


RACO, 


premenaene 
y 


Raco one-screw ear design boxes give you 
More wiring 
room, all KO’s usable, two extra runs per box. 


Whatever position you mount these versatile 
boxes in, you’re always right. You can’t install 


NO EARS TO CLIP 


SCREWS PLATED SEPARATELY. 
Every screw—and every clamp— 
is plated before it is put in a 
Raco box. No rusting. Little de- 
tails pay off in big savings. 


DIE-POINTED SCREWS. Raco’s 
specially designed die-pointed 
screws go in speedier and easier. 
The time saved adds up to big 
dividends for you. 


No lost motion clipping ears. No screws to 
move or lose using Raco one-screw ear boxes. 


SPECIAL APPLICATIONS 


Due to the design of Raco’s one-screw ear 
box, you have plenty of room for despard 
devices or as a transformer housing. 


| One-screw ear gives you flexibility 


— Pg OE: 


NO WIRE SKINNING PROBLEMS 
With Raco’s one-screw ear design, wire com 
through clean—no skinning. You have mo 
room. Smaller ears don’t get in the way. 


Raco quality saves you money 


SQUARE EARS. Ears on Raco 
boxes are always 90° angle. You 
waste no time ‘‘pulling down’’ 
ears. Raco boxes are always 
square, never distorted. 


CLAMPS FOR EVERY JOB. There’s 
a Raco one-screw ear box with 
a metallic or non-metallic cable 
clamp you need. e Q clamp e X 
clamp e L clamp e C clamp e N 
clamp 
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HEAVY DEVICES MAY BE USED 


The one-screw ear gives you more workil 
room when installing switches and heavy du 
receptacles. Get speedier installation. 


Other Way 


KO TIES AT BOTTOM. You c 
reach in a Raco box and remo 
any knockout with ease. Ju 
twist, pull and you're ready 
roll. Try it. 


WIDE RANGE OF MOUNTII 


BRACKETS. Raco 4” squa 
boxes are available with the 
brackets. e B bracket e O brack 
e F bracket e A bracket e 
bracket e J bracket 


ALL-STEEL EQUIPMENT INC., Aurora, Illinois 


ne 


HHUUUAUUEENEQAUUVONUOGUUUEUO0OHE 


sae 


Ampgard” 2900 


A new design concept in starters to 
_ match all of your 2300-volt motors. 


Isolating switch 


Line 
connections 


Movable & 
stationary contacts 


y — Blowout , 


ee transformers 


Most Advanced Design 


Component-to-component connec- 
tions reduce current-carrying junc- 
tions 50%, eliminate internal bus 
and cable, and reduce heating. 
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Lowest Initial Cost 
Saves as much as 20% over old-type 
conventional higher voltage starters. 


Lowest cost 2500-volt motor-starter 
on the market to own and operate. 


| Safest to Operate 


Complete system of six interlocks, 
nine other safety features protect 
_ your personnel and equipment. 


. Quickest to Install 
and Maintain 


Comes completely assembled. Easy 
two-man installation. All major 
components are modular-drawouts, 
front-accessible for quick inspection. 
Overhaul requires only 45 minutes. 


Most Compact 


One, two or three units can be 
stacked in a single 90” high enclo-. 
sure for compact floor mounting 
Arranged this way, they occupy 
only 5.4 square feet of floor spac« 
...much less than other starters. With 
low voltage starters added, they form 
a centralized motor control center 


See the Ampgard 2500. Your Wes: 
tinghouse sales engineer has all the 


’ facts and will gladly give you a com: 


plete product feature demonstra. 
tion. Or write Westinghouse Elec: 
tric Corporation, P.O. Box 868. 
Pittsburgh 30, Pennsylvania. You 


can be sure... if its Westinghouse. 
J-25016 


Westinghouse 


\ 
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for connecting lines 


for switching-fusing 


Type RAD-F6 Switch 
for transfer switching 


G&w 
Type RAD Switch 
for industrial plant 
in Hlinois 


G&w 
Type RAL Switch 
for shopping center 
in New Jersey 


G&W 
Type RA Switch 


in Wisconsin 
G&w 

Type FCRA Switch 

in Canal Zone 


G&W 


in Pennsylvania 


G&Ww 
Type DRA Switch 
for ocean- front hotel 


in Florida GaW 


for utility lines 
in California 
G&W 


for university 
in Louisiana 


G&W 


in Michigan 


G&W 


in Okinawa 


This switch 
solved a problem just like yours! 


From Caracas to Bangkok—New York to Arizona 
—Gé&W Type RA Switches solve difficult distribu- 
tion fusing and switching problems, whatever and 
wherever they may be. Application may be on 
dams in Iran, for manual switch-fusing in the 
Canal Zone, for automatic operation in Okinawa, 
for transfer switching in a Pennsylvania hospital, 
or for pneumatic operation on a transmission line 
in Brazil. RA Switches are custom-built to meet 
particular or unusual switching needs with the 
reliability demanded at the most critical locations. 


There is a G&W type for your job. RA Switches are 


G:W 


superior quality standards—inspired specialized design 


suitable for either manual or automatic operation 
and are submersible. Insulation levels equal or ex- 
ceed industry standards. G&W Load-Break Switch- 
es require minimum attention or maintenance, are 
shipped with all joints properly tested for tight- 
ness and internal fittings properly assembled for 
immediate operation. 


Ask your G&W representative for facts on now 
you can save equipment and installation costs with 
the proven flexibility of RA Load-Break Switches, 
or send for G&W Catalog DB-51. Your special 
needs are our business. 


G & W ELECTRIC SPECIALTY COMPANY 
3500 WEST 127th STREET 
CANADIAN MFR. * POWERLITE DEVICES LTD. * TORONTO, MONTREAL & VANCOUVER 


e BLUE ISLAND, ILLINOIS 
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Type RAL Switch 


Type RAM Switch ; 


| 


Type RAD Switch 
for newspaper plant 


Type RAD Switch 
for airport lights 


D 62-1 


vt \ 


‘for the easiest, fastest, tightest. 


connections — you need... 


the WING 


—the only built-in wrench, gives you 

terrific leverage .. . lets you hand- 

twist a perfect connection every time. 

Quickly splices even the largest, 

stiffest wires. Wings are easily clipped 
off for tight spaces. 


the SPRING 


—a tension-spring coil that expands as 
wires are fed into it—threads and 
crushes wires together—compensates 
for expansion and contraction with 
. “breathing’’ action—a shake-proof, 
fool-proof lifetime splice. 


| the NYLON SHELL 


—won’t cold-flow, won’t stretch thin 
and pop under pressure to short-out 
connections. WING-NUT- is the only 
screw-on branch circuit connector wit 
unbreakable, high-dielectric Nylon 

shell—the strongest, safest shell you 
can buy! 


you get all three 
only with 


Sold through America’s Leading Distributors « In Canada: Irving Smith. Ltd.,, Montreal 


BSHQRSCCHOSPSSSSSFAGHSHSHPSSSSSSOFSUSSAGSSHFISUVSSSHASHSSSSASOLISH SOAPS SHFSSSSPAGSHKseow 


Please send me a pocket-full of FREE SAMPLES 


Fill in and mail coupon, and Ideal will send you a pocket-full of WING-NUTS—plenty to let you 
see why they’re America’s most popular wire connector. 


1041-D Park Avenue, 


IDEAL INDUSTRIES, INC.., sycamore, Illinois 
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_.. incandescent WALL BRACKET 


made of die-cast aluminum 


No. 3672 The lighting of areas adjacent to outdoor 
with Widespread Amcolens 


walls can now be achieved with this 
attractive new wall bracket—completely 
gasketed between lens, ring, housing 
and junction box. Varied light distribu- 
tion performance is provided with 
optional choice of Widespread Amcolens, 
Asymmetric Arealens and White Amtex 
glass. Die-cast aluminum has Universal 
No. 3670 with Asymmetric Arealens Metallic finish which is compatible with 
exterior wall materials. Write for Bul- 


letin No. WE2-362. 


Art Metal Lighting Division 
1814 EAST 40TH STREET, CLEVELAND, OHIO 


Wakefield Lighting Limited 
LONDON, ONTARIO 


No. 3673 with White Amtex glass 


Two New Luminaires 


by WAKEFIELD CORPORATION 


...fluorescent SYMMETRIC 


TRADEMARK 


fully enclosing styrene diffuser 


The lighting of classrooms, offices, 
drafting rooms and stores can be pro- 
vided with this new fully enclosed 
luminaire, equipped with Wakefield’s 
popular sliding clamp hanger for easy 
and economical installation. The Sym- 
metric is available in two lamp and 
four lamp widths in four foot and 
tandem eight foot lengths. The one 
piece, frost clear, styrene diffusers can 


be readily removed for washing. Write 


for specification sheet No. SYM-162. 


No. SYR-214 with medium 
impact Styrene Diffuser 


Wakefield Lighting Division 
VERMILION, OHIO 


’ Wakefield Lighting Limited 
LONDON, ONTARIO 
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_ labor oe incurred in seulecine ADVANCE 
_In-warranty High Power Factor Fluorescent Lamp Ballasts. 


ILI permits the Contractor to guarantee both labor and ballasts in 
fluorescent lighting installations. It gives fast and more efficient serv- _ 
‘ice for lighting equipment manufacturers’ products if an ADVANCE 
uollast eke inoperative sehio the two-year warranty period. 


Pe ee EE 


The Electrical Contractor contacts his 
ADVANCE Representative when he experi- 
ences an ADVANCE in-warranty ballast 
failure. The ADVANCE Representative will 
qualify the job and issue an (In-warranty 
Labor Insurance) ILI number. 


The Electrical Contractor takes the in- 
operative ballast together with the (In- 
warranty Labor Insurance) ILI num- 
ber to any ADVANCE Service-Stocking 
Distributor. The Distributor supplies 
the Contractor with new ADVANCE 
Ballasts at no charge and gives the 
Electrical Contractor an ILI form. 


The Contractor completes and sends 
the form to ADVANCE TRANSFORMER 
CO., 2950 N. Western Avenue, Chicago 
18, ill. He receives a non-negotiable 
check for replacement labor cost which 
will be redeemable in merchandise at 
any ADVANCE Service-Stocking Dis- 
tributor. 


WRITE FOR COMPLETE IL! BROCHURE 


WORLD'S LARGEST EXCLUSIVE 
MANUFACTURER OF 
FLUORESCENT LAMP BALLASTS 
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WAGNER’ INSULCOAT MOTORS 


OFFER 
TWO-WAY 
SAVINGS 


OVER STANDARD TOTALLY-ENCLOSED MOTORS 


IN HIGHER SERVICE FACTOR... Insulcoat motors 
have the same service factor as conventional open- 
type motors. This 1.15 service factor, as compared 
to the 1.0 service factor of totally-enclosed motors, 
often lets you specify a smaller horsepower rated 
Insulcoat motor for a given job. a 


IN INITIAL COSTS ... Insulcoat motors can be used 
in many applications that formerly required more 
costly totally-enclosed motors—in atmospheres in- 
volving moisture, salt spray, oils, chemicals, acids, 
dust, carbon black and other contaminants. 


The stator coils of Wagner® INSULCOAT MOTORS are completely 
sealed against severe environments by a tough, flexible coating of epoxy 
resin. The coating has high dielectric strength—the whole stator insulation 
system is one unbroken unit. The Wagner method of applying Insulcoat 
puts it on the stator coil in the proper thickness for maximum protection, 
yet allows ready transmission of heat from the coils. This heat dissipation 
factor, the double end ventilating system, and the free flow of air under 
and around the end coils, results in a cool-running, long lasting, dripproof 
motor. For a motor that will do the job of a totally-enclosed motor but 
costs less... that gives proven protection against most forms of corrosion ‘ 
and foreign elements and has longer life through cooler operation... 
investigate the WAGNER INSULCOAT MOTOR. Your nearby Wagner 
Sales Engineer has all the details. ‘ 


a ee) 


Wasner Electric Corporation 


6413 PLYMOUTH AVENUE, ST. LOUIS 33, MO., U.S.A. 


Manufacturers of LOCKHEED*® Products WM62-5 
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Air Conditioning Wiring 
Simplified by Raceways 


Surface metal raceways prove to be simple, 
economical way to wire for air conditioning 


urface metal raceway is a practi- 
‘al and economical method of wir- 
‘ig for air conditioning. 

| Many structures, erected before 
om air conditioners were com- 
jionplace, are equipped with elec- 
lm distribution systems that 
jake no provision for the increased 
ad resulting from the use of air 
jonditioners. This problem faces 
‘any owners of apartments, hotels, 
‘ffice buildings and other institu- 
ons that must remain open during 
onstruction. ai 

' The recent installation of 128 
om air conditioners in a_nine- 
tory hotel shows how the problem 


| 
i 


of providing new circuits to handle 
additional electrical loads was 
solved quickly and conveniently 
with Wiremold 3000 and 500. 

Extending from a panel box on 
each floor, the 3000 carries conduc- 
tors for the branch circuit feeder 
system down both sides of the hall- 
way. The branch circuits to each 
room are carried in 500. A Wire- 
mold 5748 receptacle box was in- 
stalled in each room for the air 
conditioning unit. 

A 5781 Box Connector was used 
to connect the 500 to the 3000. This 
same system was used on each floor 
of the hotel. The raceway was then 
continued on third page 


aa 
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Code Comments 
Partitions and Surface Raceways 


Q. May Wiremold be run through 
partitions? 


A. Wiremold is permitted to run 
through partitions, walls, and floors 
providing they are dry partitions or 
floors and the lengths of raceway 
are unbroken where they are passing 
through. There are certain fittings 
that are designed for this type of 
service. For example, the 2017TC 
allows Plugmold~ 2000 to be run 
around the outside of a building 
passing through the partitions with 
a length of Plugmold® taking off 
from the exterior perimeter run and 
going at right angles to this run 
down a center partition. This is 
covered in Section 352-5 and 353-3 
of the Code. 


General Lighting Load 


Q. What is the basis for calculating 
the expected branch circuit general 
lighting load? 


A. In the absence of specific infor- 
mation as to what is intended, the 
load may be calculated on the 
“watts per sq. ft.”’ basis as shown in 
Article 220-2(a) (1). 


Fixture Canopy for Fluorescents 


Q. Can backplates both round and 
rectangular be used as grounding 
plates when 5738F grounding box 
for fluorescent fixtures won’t fit in- 
side canopy? 


A. It is generally good practice to 
use such a backplate to ground the 
raceway’s system, and as long as the 
fixture canopy completely covers the 
area, a workmanlike job can be 
done. See Section 410-12. 


vat 


‘OOL SAVINGS: Wiring for air condition- 
1g is practical and economical with sur- 


a ) 
face metal raceway. This type of installa- 
tion is readily installed in all buildings. 


WirReEMoOLD” 


idvertisement 


Editorial 


Raceways and air conditioners 


With the first day of spring behind 
us, the promise of air conditioning 
installation business is at hand. 

Such business offers the contrac- 
tor an important opportunity to 
demonstrate his awareness of his 
customers’ problems and thus gain 
higher regard for his services. 

Few places are able to close up 
completely during the installation 
of air conditioning equipment. Since 
most of the business is in existing 
buildings — such as hotels, office 
buildings and institutions —#it is 
necessary that the installation dis- 
turb the occupants as little as 
possible. 

Experience shows that the most 
practical way to do this is by using 
surface metal raceways. Not only 
do they permit faster and neater 
installations, they open the door for 
selling-up the job. 


Product of the Montt 


Extra deep box for heavy-duty device: 


The 3044-2 Extra Deep Switch and 
Receptacle Box increases the ver- 
satility of Wiremold 3000 raceway 
by making it possible to flush-mount 
standard 30, 50 or 60-amp recep- 
tacles. 

Measuring 634 x 63% x 23/4 in., 
the 3044-2 has plenty of space for 
making connections and accommo- 
dates the maximum wire capacities 
of 3000. P 

The box is provided with a rec- 
tangular 3144 x 2% in. holecut in 
the cover to fit the required switch 
or receptacle. 

Positioning of twistouts on four 
sides provides added versatility and 
permits running of raceway either 
in a straight line or at right angles. 
Two sides of the cover have one 
set of combination twistouts for 
3000 and 2100 and the other sides 


_ have two sets. 


Quiz Corner 


Questions for this department are 
taken from inquiries received from 
the field. Your questions are wel- 
come; indeed, they are necessary if 
this department is to serve you 
with worthwhile information. Ad- 
dress: 

Quiz Corner 

The Wiremold Company 

Hartford 10, Conn. 


@ How can I prevent having 
cracks beneath 2200 Plugmold when 
mounting it as a baseboard over 
concrete floor covered with asphalt 
tile? 


As Mount the 2200 as tight to 
the floor as possible before the tile 
is put down. Tile is cut to fit to the 
2200 instead of under it. The thick- 
ness of the tile will usually cover 
cracks due to unevenness in con- 
crete. Cover of 2200 can be easily 
removed, if it becomes necessary, 
without interfering with the tile. 


WiREMOLD~ 


© You have two internal elbows 
for 2000 Plugmold. Is there any 
type of installation where one must 
be used and the other cannot? 


| CONDUCTORS 


2017TC 


5 A. Choice of which elbow to be 


used is a matter of preference. The 
2017 requires fastening. The 2017TC 
does not. The 2017TC will work 
much better in corners that are not 


true 90’s. The cost of the 2017TC i 
less than one-quarter the cost of the 
2017 and usually results in a faste 
and neater installation. Also, wit 
the 2017TC, the raceway cove 
serves as the elbow cover with m 
overlap. | 


| 
{ 
} 


0. Can you suggest a simpl 
method of showing a customer how 
Plugmold will look when installed 


A. Wiremold’s new folde 
(Form 637) is provided with strip 
of Plugmold 3000, 2200, 2100, 2000 
in both gray and buff finish. Thes 
strips may be detached from th 
folder and placed in position. Chee! 
coupon below for a copy. 
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I WIREMOLD @ HARTFORD 10, CONN. 
Gentlemen: Please send free the checked items 
| 
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( Form 637 
() Electric Ideas, March 1962 
(] Electric Ideas, February 1962 


(1 Wiring Guide (Catalog 22) 
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\! Conditioning Wiring Simplified continued from first page 


os spss — 


‘1 FICES: Wiremold 3000 installed in the branch circuit feeder for individual office 
‘ridors of this office building serves as a air conditioning units. 


“)'ARTMENTS: The rapid increase in air offered the most — from the viewpoint of 
aditioning load necessitated rewiring capacity, economy and appearance. Note 
| Chicago apartment house. Wiremold how raceway blends with corridor decor. 


DTELS: Room unit in this Boston hotel is by flexible conduit. Wiremold 700 and 
red directly to the Wiremold switch box 2100 were used for room wiring. 


Wwertisement 


finished to match the decor of the 
different rooms and halls. 

Result—an attractive installation 
completed with little fuss or dis- 
turbance to the hotel’s guests. 

Surface metal raceway was sim- 
ilarly installed in an old nine-story 
office building to carry conductors 
for air conditioners. In this in- 
stance, feeder risers were installed 
to new distribution panels: Branch 
circuits were extended from the 
panels down the corridors to each 
location where a room air condi- 
tioner was to be installed. Here, the 
circuit was nippled through the 
back of the run of 3000 into a 5719D 
Corner Box and then extended in 
Wiremold 500 and 700 to the var- 
ious outlets provided for the air 
conditioning units. 


Result — office personnel were un- 
interrupted by the construction 
work going on in their midst. 

Finally, consider the same prob- 
lem, but this time involving an 
apartment building in Chicago. 
Economy was the determining fac- 
tor in selecting Wiremold. The 
owner wasn’t so’ much concerned 
with disturbing the tenants, but he 
realized the cost of rewiring with 
a concealed conduit system was 
prohibitive. 

The construction progressed in 
this fashion: No. 8 conductors were 
brought from distribution panels on 
each floor and run in Wiremold 
3000 along the corridor above the 
molding and then fed through the 
wall into Wiremold 2100 inside the 
room. From six to nine 220-volt 
units were fed from each pair of 
No. 8 conductors. The 3000 in the 
corridor provides plenty of extra 
capacity to serve other tenants who 
may want to install air condition- 
ing units in future years. 

Result —an installation that 
saved money for the owner and at 
the same time has the capacity for 
air conditioners that may be added 
later. 

Gone are the days when a build- 
ing has to be considered outdated 
because it lacks the necessary facili- 
ties to handle increased electrical 
loads. Surface metal raceways pro- 
vide a speedy, economical and neat 
method of rewiring that blends with 
any background. 


Engineered Specials 


Special 2100 strip for carrier-current cabinets 


PROBLEM: 

To provide a light and power source 
for maintaining FM single fre- 
quency telephone equipment, 
mounted in carrier-current cabinets. 


SOLUTION: 

A 6-ft. strip of 2100 was prepared 
which contained the needed lumi- 
line fixtures and outlets. 


DISCUSSION: 
Lack of lighting and receptacles 


hampered the testing and mainten- 
ance of equipment mounted in metal 
cabinets. For efficient use, adequate 
lighting was needed, as well as out- 
lets for power tools. 

A special 2100 strip was fabri- 
cated equipped with two 18-in. lumi- 
line lamps, two 2127S T-slot re- 
ceptacles, and a special 2140 switch. 

Wiremold engineers gladly mod- —-— 
ify existing products to meet-special 
design requirements. 


1 
‘ (2127D SPECIAL 
Sy ~---2103A SPECIAL-~~ 
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t 
\ 
Us 
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2100— 
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ARTIST'S CONCERT 


Noteworthy 


Personnel at Meetings 


Ambrose J. Massey, Chicago, will 
be at the Industrial Electrical Ex- 
position, Wisconsin Electric Power 
Company Auditorium, Milwaukee, 
May 2-3, while Ken and Bob Hill, 
both of Elmira, and Dick French, 
Philadelphia, share honors at the 
27th Annual Convention of the 
Pennsylvania Society of Profes- 
sional Engineers, Hotel Hershey, 
Hershey, Pa., May 10-12. 


oe 4 4 SESE 
Ambrose J. Massey Ken Hill 


Bob Hill Dick Froné 


Practical Tips 


Wiremold shears speed cutting of base and cove 


money. The shears, of course, elit 
inate tedious and inaccurate cuttin 
with a hacksaw. 

A clean, burr-free cut every tir 
is assured with Wiremold shears. 


¥. 


Wiremold shears save up to one- 
third the time normally spent to 
cut Wiremold 2000 and 2200 base 
and cover sections. 

With this powerful, heavy-duty 
tool, it takes only a moment to cut 
raceway. 

Two shears are available — the 
620 for the 2000 and the 622 for 
cutting 2200. Both are furnished 
with a detachable 30-in. long han- 
dle, for easy storage and carrying. 

The shears come attached to a 
wood block for easy, portable use 
or, with block removed, the shears 
may be bench-mounted. 

To operate the tool, merely in- 
sert the cover or base of the race- 
way in the proper place and with 
the handle as a lever, make the de- 
sired cut. A quick motion assures a 
clean and neat cut without any dis- 
tortion of the metal. 

As easy to use as a paper cutter, 
the lightweight shears save time and 


WiREMOLD” 


HARTFORD 10, CONNECTICUT 


In Canada: Conduits National Co., Ltd. 
Toronto 2, Ontario 


All WIREMOLD products are sold 
through electrical distributors — your 


best source for all electrical products. 


Advertise 


New £Q-225 AMP BREAKER 
2 POLE 120/240 VOLTS A-C 
125-225 AMPERES 


EQ:225 AMP 
BREAKER 


| 


SAME 


FAMOUS I-T-E QUALITY 


ee en 


: 


_ Now available under the I-T-E label are the new 
'EQ-225 circuit breaker, new EQ-Loadcenter with 
150A or 200A main breaker, and enclosed EQ-225 
| breakers .. (NEMA Type 1, 1B and 3)..in ratings 
_ of 125, 150, 200 or 225 amperes. These new mod- 
/ ern, compact devices provide positive protection 
| against overload or short circuit conditions. The 
| EQ-225 employs Quick-make, Quick-break, Trip- 
free mechanism action with common trip (not 
: companion trip). A fault to ground automatically 


The new EQ Loadcenter, with 
an EQ-225 main breaker, is 


available from distributor 
tection combines the time proven thermal mag- — sigck. Sizes are 150A main 


| netic principle for positive protection against over- breaker with 20 to 30 branch 
load or fault conditions. For additional informa- pole spaces and 200A main 
tion, contact your nearest I-T-E District Office, or | breaker with 20 to 40 branch 
your local I-T-E Authorized Distributor. pole spaces. 


for the Contractor who is Proud of his work 


Opens both poles of the breaker! Overcurrent pro- 


| 


@ I-T-E CIRCUIT BREAKER COMPANY 
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RECESSED FIXTURES 
ie U 5 E S PO RTS i N Down with unsightly girders. Up with lighting fixture 
A N E W L BEE ra T ern look for gyms, sports arenas and auditorium 


made possible by Abolite recessed fixtures. They’ 


40° shielding, ‘eliminate cere for players and spectators. Large center opening permits bulb replacers 
from the floor with a pole re-lamper. These easy-to-install recessed fixtures come 
complete with plaster rings, finish rings and screws. Available in 18” diameter for 400 
watt mercury lamps, and 14”, 16” and 18” sizes for 300-1500 watt incandescent lamps. 
To put sports in a new, modern light, get com- 


plete information on the Abolite line of gym AB o 
fixtures. Our catalog is yours for the asking. 


THE JONES METAL PRODUCTS COMPANY 
West Lafayette, Ohio 
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PROTECTED 
BY STEEL | 


Covers of steel guard the circuit 
breakers from damage in Frank 
Adam distribution panelboards and 
switchboards. Furnished as stand- 
ard equipment without extra cost, the 
added steel armor protecting this — 
better built equipment makes it a 
standout for tailored appearance as 
well as safety and rugged durability. 


To get this important plus in circuit 
breaker distribution panelboards, 
order Frank Adam Type CDP = 
another industry “Best Buy.” 


(CIRCUIT BREAKER 
VET DISTRIBUTION PANELBOARDS 


Main Capacities: 200 to 1200 amps. 
Branches: “E” thru “MA” frame breakers, 15 to 800 amps. 


MIE SINCE 1891 
AM ELECTRIC COMPANY 


P.O. BOX 357, MAIN P.O.+ ST. LOUIS 66, MO. 


busduct « panelboards « switchboards « service equipment 
safety switches « load centers * Quikheter 
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Sylvania’s 
New 


OWET- 


Series 


makes your 
Lighting Installation 
EASIER-FASTER-SAFER 


Sylvania’s new Power-V Series has been designed and 
built with you in mind. . . to provide money-saving 
methods of reducing installation time. 

This, plus the built-in features of ruggedness, neatness, 
power, versatility and simplicity, make Sylvania Power-V 
the outstanding line of industrial fixtures available. 

Ask your Sylvania representative or your Sylvania 
Select Distributor for details. Or write to: 


SYLVANIA LIGHTING PRODUCTS 
A Division of SYLVANIA ELECTRIC PrRopucts INC. 
One 48th Street, Wheeling, West Virginia 


Louvered Shielding 


A variety of louvered, lens and panel shieldings can be used with 
Sylvania'’s Power-V Series. The door frame (which can swing down 
from either side) holds the shielding firmly in position to withstand 
sudden jars or shocks. 

The Power-V with 800 ma HO or 1500-ma lamps and 30° x 30° 
metal cell louver shielding is gaining popularity for the general illu- 
mination of areas where more critical visual tasks are performed. 


LIGHTING FIXTURES BY 


SYLVAN 


SUBSIDIARY OF 


GENERAL TELEPHONE & ELECTRONICS () 
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New GRAVITY-LOK Hanger 


This new Sylvania hanging device makes the in- 
stallation of Power-V fixtures as simple as 1-2-3. 
Ask for a demonstration in your own office. 


After Gravity-Lok Hanger is fastened or suspended, en- 
gage groove of one side of fixture channel into lip of 
stationary side of Gravity-Lok Hanger. 


] 
Rotate fixture into position. Movable clamp of Gravity-Lok | 
Hanger moves aside as channel is pushed upward. Clamp 
then falls into groove on channel holding it in place. Then 
tighten screw on side of Gravity-Lok Hanger to prevent 
lengthwise movement of channel, when desirable. 


‘ Your assurance of quality 


FROM WHITNEY BLAKE 


WIFRELIABILITY © 


wire performance 
-Today and Tomorrow - 

Another product of Whitney 
Blake WIRESEARCH. 


< 
ee 


Every foot of Whitney Blake wire is the result of a continuing application- 
oriented research program in our design and development, production and 
quality control labs. To the users of Whitney Blake wire, for telephone or 
industrial applications, this program is a guarantee of dependable quality 
and long-life performance, 


When you have a wire requirement, don’t just buy wire, buy WiReliability 
from Whitney Blake .. . in the long runit’s the most economical. 


NEW HAVEN 14, CONNECTICUT 
TELFPHONE:> Area code 920232. CHecinit 2-5EIK «0 TU AIHA 


How?—by stopping heat before it starts. An 
exclusive blade design keeps the arc from the 
contact area. There’s no burning or beading. 
One-piece copper construction eliminates 
joint heating. Tin plating stops heat caused 
by corrosion and wear. Results: the switch 
stays cooler, lasts longer. 

Other valuable Westinghouse features in- 
clude the De-ion are quencher and visible 


blades. These long-lasting safety switches have 
been tested at 100,000-amp fault currents with 
current-limiting fuses. Get all the reasons why 
Westinghouse switches are preferred for rug- 
ged applications. Ask your local Westinghouse 
distributor or salesman forinformation, or write 
Westinghouse Electric Corporation, Stand- 
ard Control Division, Beaver, Pennsylvania. 


You can be sure...tf it's Westinghouse. _-30335 
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Westinghouse 
gives you 
longer 
safety switch 
life 


Westinghouse 


omen Nef On On es. Who use T&B products — 


they come home alert and 
fresh — and with good reasons. 


We really can’t promise that you'll turn into a 
Rudolph Valentino overnight by using our prod- 
ucts — (if you do, please call us collect) but, we 
can guarantee that you'll lower your installed 
costs by saving time on the job. 


INSULINER SLEEVES*— GROUNDING WEDGES*— 
Ideal for rework . . . In- Saves big money on re- 
sulates bushings without work... grounds box to 
disconnecting wires— conduit ‘without disco 
meets NEC 373-6(b), con- necting wires, meets 
duit size range from 12” NEC 250-72-E, condu 
OG. : : size range 1" to 6” 


TiNGS — One basic dou. 
ble clamp accommo- 
dates 27 different termi- 
nations. It can ground, 
support and hang entire 
cable systems .. . with- 
out ladders or racks. 


INSULATED FITTINGS* FLOOR BOXES AND OU 
have bright blue acid LETS*— New concrete 
resistant nylon lining tight “Reddy-tilt’ has 13 7 

entire throat. Meets knockouts, 12” to 144” 
NEC 373-6 for pro- — fevels 10° in any di- @ 
tection of ungrounded rection, adjusts 5@” ver- @ 
conductors — makes tically. New Duplex out- 
wire pulling easier. let accommodates any 
standard receptacle. 


“With the increase in “modernization 
\Wiring” you'll profit by using the T&B 
"lowest installed cost approach for updating 
electrical installations. Our authorized 
distributors have them in stock right in your area. 


. “For complete product information, write the Thomas & Betts Co., TzB THOMAS & BE TTS 


“Elizabeth 1, New Jersey. In Canada, Thomas & Betts Ltd., Montreal ENGINEERED 
. we'll send it immediately. 
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How would you get at the stuff in fr 


You can carry 1,764 Ibs. on our d 


Like ta 


ides drop on the VW 


All 3s 


Does your pick-up keep things from you? 
Do you still have to unload the stuff in 


the rear, 


Some owners even ¢ 


light tractors on it. 


in 


th no stra 


WI 


. You load it like a flatbed 
You work with a clear deck, 5 feet 
wide and 82 feet long. It's 2/2 feet 
longer than a standard half-ton. 


gates 


in the middle, 
2 


Our Volkswagen would never make 
you do that. Our sides get out of your way. 


and then the stuff 


lf it rains, you can get hoops and a t 


that turn the VW Pick-Up into a kin 


in front 


ing 


to get at someth 


covered wagon. (These are extra.) 


And it's all flat. No wheel well. 


there's also a weatherproof locker 4 
it long and 5 feet wide under the bed. 
#4 can store tools there at night. 

fhe VW Pick-Up is built a little differently 


© 1962 VOLKSWAGEN OF AMERICA, INC. J SUGGESTED RETAIL PRICE, EAST COAST P. 0. £,; $1,995 WEST COAST, 


steel. No bolts to loosen or rattle. room our pick-up has little ideas for help- 

For another, its engine's in the rear. ing you that other pick-ups haven't quite 
caught up with yet. 

One of the littlest is the 
price. 

$1,885.t 


You get traction in mud, sand and snow. 
And it won't ever boil over or freeze up. 
It's air-cooled. 

Up on deck and down in the engine 


Above you see another great. moneysaving idea from 
Sylvania. An 8-foot Caddy-Pack that lets you move 24 
new Lifeline lamps into the lighting area safely, con- 


veniently — and lets you take out 24 replaced lamps in 
the same container! 


This is the 8-foot version of Caddy-Pack, the greatest 
efficiency unit ever designed for group relamping. The 
4-foot unit you see in the sketch at the side has already 
been introduced and has revolutionized fluorescent re- 
lamping. 4-footer contains 60 lamps. Same principle. 
Only difference is 8-footer lies flat, 4-footer stands up. 


And now in both you get sensational new Sylvania 9000- 


(Could group relampi 


7 
| 


hour Lifeline fluorescents—each with an exclusive € 
_on glass for recording date of installation. 


These are just two more examples of how Sylvania ke 
working to solve your own lighting problems reali 
cally. To bring you the lowest possible TCL—Total € ) 
of Lighting. With moneysaving methods. Bright 
longer-lasting lamps. And an exclusive Sylvania mee 
back guarantee that states: “If at any time a Sylva 
Fluorescent Lamp fails in your opinion to provide bet 
performance than any other brand fluorescent lamps 

the basis of uniformity of performance, uniformit} 

appearance, maintained brightness and life, it ma! 


‘ 


iylvania Caddy-Pack! 


(2 easier than this?) 


‘@rned to the supplier for full refund of purchase price.” Packs. Or write: Lighting Division, Sylvania Electric 
iv, make your group relamping faster, safer, more Products Inc., Dept 15, 60 Boston St., Salem, Mass. 
Jiomical. See your Sylvania representative for Caddy- In Canada: Sylvania Electric (Canada) Ltd., Montreal. 


: \ SYLVANIA 


SUBSIDIARY OF 


GENERAL TELEPHONE & ELECTRONICS ‘ess) 


A CADDY-PACK —8-FOOT GADDY-PACK 


Pa 


i oa 


Why Westinghouse is first in 
circuit breakers 


In 1924 
‘Westinghouse 
applied for the 
“original patent 
on the trip-free 
mechanism for 
AB molded case 
circuit breakers 


H 


Since 1924 
Westinghouse 

has continued 
improving the 
circuit breaker, 
with more 
improvements 
coming all the time 
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Since inventing the original AB 
molded case circuit breaker, 
Westinghouse has continued to 
earn scores of basic patents for 
circuit breaker developments. 
Each, in some way, has made 
today’s Westinghouse circuit 
breaker a greater value. Present 
developments will make to- 
morrow’s breaker even better. 

These continued improve- 
ments have made Westinghouse 
AB De-Ion breakers the indus- 
try’s most widely accepted 
breaker with designers, manu- 
facturing engineers, contractors 
and others. Ask your local sales 
representative to show you how 
the full line of quality Westing- 
house breakers can build more 
reliability into your electrical 
systems, or write Westinghouse 
Electric Corporation, Standard 
Control Division, Beaver, Penn- 
sylvania. You can be sure... uf it’s 
Westinghouse. 4-30339 
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ee) HE ROYAL FAMILY OF 
WEATHERPROOF DEVICES 


QUALITY YOU CAN MEASURE 
IN TIME! 


Why time? Because Royal weatherproof electrical devices install 
faster and last longer. Here are two of Royal’s time-miser, top 
quality items: 

Weatherproof Edison base sockets in durable vinyl (for car 
lots, carnivals, showrooms, auctions, etc. ). In red, green, brown, 
black — 660W, 250V. 

Weatherproof “‘Sta-Open”, “Flip-Tite”, and screw cover recep- 
tacles and switches... also universal single and duplex cover 
plates for converting standard devices for outdoor duty. Corro- 
sion resistant materials. Positive weather-barrier sealing action. 

Next time you visit your electrical wholesaler, ask to see 
these useful, adaptable devices...or write us, giving your 
wholesaler’s name. 


q B 
CAPS AND 
CONNECTORS 
E [evecteic/ ECTRIC | | abel: 
J 
SS . an associate of 


ROYAL ELECTRIC CORPORATION 
PAWTUCKET, RHODE ISLAND 


WIRING BEVICES 
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Steel City Channel MOUNTS, HANGS & FEEDS the fixtures 


FOR SURFACE OR SUSPENDED LIGHTING 


POWER TO SPARE— 


A central wiring distribution channel with conductor capacity 
that exceeds requirements of any lighting layout and with 
power to spare for other uses. Here’s a Channel that adapts 
to any interval of structural support—may be dropped to any 
level where it becomes a rigid platform for fixture attach- 
ment. Lighting fixtures may be spaced and fastened anywhere 
along the Channel System. 

Branch lighting circuit conductors are completely enclosed 
in Channel from panel to fixture. This raceway carries full 
Underwriters’ Laboratories, Inc. approval. 


Fixtures may be added or relocated as required. To remove fixture, merely 
un-plug cord, open sliding fixture hangers and lower fixture. It's that easy. 


MONEY SAVING FEATURES... 
@ Eliminates cutting and threading of conduit) 
@ Reduces number of hangers @ Uses existing boxes) 
for wiring feeds @ Plug-in method reduces wiring| 
costs @ The greater hanger spacing allows use of 
existing boxes with fewer intermediate hangers 
@ Pre-wiring of long lengths of channel at bench’ 
level © Top mounted receptacles provide outlets 
for portable tools and machinery. 


SURFACE RACEWAY SYSTEMS 


LISTED BY UNDERWRITERS’ LABORATORIES, INC, 


PLUG-IN TYPE DIRECT FEED TYPE 


Channels of various depths and gauges, for use as 
surface raceway wiring systems or for fixture sup- 
port only, are available as standard. 

When used as a raceway, the Channel capacities 
are more than ample for every lighting require- 
ment—up to ten No. 8 AWG conductors (National 


Electrical Code). 
> write for Free Booklet G-2 


Easy removal of fixtures for ballast repair and cleaning reduces maintenance costs. 


. 


STEEL CITY ELEcTRIC COMPANY PittseurcH 33, PA. 


A subsidiary of Martin Marietta Corp. 
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_ wire abrasion, 


Save up to °30 on cable cost with 
new G-E reversible-wiring safety switches 


Eliminate 
upside-down 
boxes and 
danger of 


y 


wastes wire, work and money. Looped eliminates danger of wire abra- 
cable inside box presents danger of wire abrasion. sion, inconvenience of upside-down boxes. ON- 
None of this is necessary when you use new OFF indication remains unchanged. Available 
General Electric reversible-wiring safety switches, with line lugs factory-installed at bottom, or for 
100-amp and above. field installation. 


Switch Conductor Amount Saved Per Switch Installed* Length of Wire Saved (In Feet) 
Rating Size 2-Pole 3-Pole 2-Pole 3-Pole 


SCHEDULE 
-OF SAVINGS 
ON 
CONDUCTOR 
COSTS 


100 AMP 2 

200 AMP 3/0 
400 AMP/240 VOLT 500 MCM 
400 AMP/600 VOLT | 500 MCM 


600 AMP/240 VOLT (2) 350 MCM 
600 AMP/600 VOLT (2) 350 MCM 


“Based on approximate contractor prices for Type RHW copper building wire. 


GENERAL @® ELECTRIC 


Circuit Protective Devices Dept., Plainville, Conn. 
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This plug’s a workhorse 


poz -grip eo... 0.228 new plug design for 
all standard cable supports. Thousands of tiny but 
tough grippers are sealed into a special coating 
bonded to the plug’s grooves. Increased gripping 


power is constant, even, and positive over the full 
* Trade Name—Pat. Pending 


Type"'p” 


Types” 


Type"v” 


ELECTRICAL MANUFACTURING CO., INC. 


Type "c" 


circumference of the cable. POZI-GRIP plugs sur- 
pass all UL requirements. 

This is another quality step by O.Z. to bring 
you the best electrical fittings through a nation- 
wide network of the finest electrical distributors, 


upe Type "kK" H 
Type 'R Type "mM" j 


‘OC. 262 Bond Street + Brooklyn 17, N.Y. 


Sales Office and Warehouse: 406 So. Cicero Ave., Chicago 44, Ill. © ES 9-0326 © Office and Warehouse: 655 So. Van Ness Ave., San Francisco 2, Calif. * MA 1-4075 
Cast Boxes * Cable Terminators » Power Connectors * Solderless Connectors * Grounding Devices * Conduit Fittings « Interlocked Armor Cable Fi 
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IN LESS TIME THAN IT TAKES TO 


A Clipper Drill Will Put a 4” Hole Through 6”. of Reinforced Concrete! 
fastest concrete drills! Fastest because they are the only drills with 
cost drilling of any size hole up to 14” in diameter in heavily reinforced 
any masonry material @ G.E. designed a 3 H.P. induction type motor 
designed it for heavy duty drilling under the most demanding conditions @ This gives Clipper Core Drills 
superiority in speed and performance over units using converted hand drill motors. AND only Clipper 
offers speed selection — 300, 800, 1500 RPM—to give you the right speed for every drilling job. Write for complete 
information or CALL COLLECT to your Clipper Factory Trained Representative. He'll help you select the right Clipper 
drill for your next job. And he’ll show you how to turn your worn out diamond bits into new Clipper Bits—at a 
savings @ Clipper also manufactures a complete line of masonry and concrete saws and blades. Additional information 
is yours for the asking. 


READ THIS AD 


_ Clipper Core Drills are the world’s 
adequate power necessary for low- 
concrete... prestressed slabs... 
exclusively for Clipper drills—and 


MANUFACTURING CO. — 


© 2801 WARWICK, KANSAS CiTy, MissouRI ...~@ 


Factories: Australia, Brazil, England, France, Germany, Italy, U.S.A. 
714X SOLD DIRECT FROM OFFICES AND WAREHOUSES COAST TO COAST 
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What do contractors say about motor starters ? 


“We demand top quality product 
and performance, but our choice is 
often made on other factors” 


Quick installation? It’s money in a contrac- 
tor’s pocket. Easy maintenance? One key to a 
satisfied motor starter customer. Today, 
nobody will buy a starter that doesn’t deliver 
these important benefits. 

And these are qualities that have long been 
built into all Cutler-Hammer motor starters. 

But we’ve also been aware that certain non- 
product factors are important.to a contractor’s 
business. Recently a group of 254 typical and 
important buyers of motor starters told us 
how really important they consider these non- 
product measurements. These, they said, de- 
termined their choice in many cases: 


1. AVAILABILITY 


Local stocks are considered a must by buyers. 
And with Cutler-Hammer, more than 600 dis- 
tributors maintain balanced stocks. Complete 
starters or required replacement parts are just 
a phone call away. They’re backed up by 66 
_ district offices and 17 regional warehouses. 
The 91% of your motor starter requirements 
that you need in a hurry are available locally. 
Even special requirements can often be han- 
dled overnight. 


WHAT’S NEW? ASK... 


CUTLER-HAMMER 


Cutler-Hammer Inc., Milwaukee, Wisconsin e Divisiéns: AIL; Mullenbach e Subsidiaries: Uni-Bus, Inc.; Cutler- 
Hammer International, C.A. e Associates: Cutler-Hammer Canada, Ltd.; Cutler-Hammer Mexicana, S.A. 


2. SERVICE 


Service was the next most-mentioned factor. 
And you’ll find Cutler-Hammer service better 
than ever. Both the distributor and the 
Cutler-Hammer man will treat your problem 
as their own. Together they’ll be able to 
handle your problems—and emergencies—in 
just hours. 
3. COMPLETE PRODUCT LINE 


Being able to get the right starter when needed 
naturally ranks high in importance with 
buyers. With Cutler-Hammer, you get exactly 
the starter you need to do the job right. 
Cutler-Hammer has 10 NEMA sizes, 00 
through 8. 

For complete details on the starter line de- 
signed to industrial standards, proven in 
thousands of applications and exceeding 
NEMA requirements in every respect, send 
for publication LO-70-G241. 


So next time you’re talking about motor 
starters... talk to Cutler-Hammer. You know 
the reputation of our products . . . call your 
nearby Cutler-Hammer distributor and find 
out about his service! 
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-Electromode 


SW BATHROOM AND = 
SMALL ROOM HEATERS & NeW ouartzone HEATER 


NeW sasesoarp HEATER 


* NEW BATHROOM and SMALL ROOM HEATERS: Completely restyled in new Satin Aluminum finish that adds t 
ultra modern look to any bathroom. Finish has longer life and is anti-corrosive. Automatic, Small Room Heater features 
fan control mechanism, oil-sealed motor and newest hydraulic type thermostat. * NEW UNIT HEATER BLOWER: The 
most advanced unit of its kind for commercial and industrial use. Precisely engineered for compactness. Quick, versatile 


heat! Now more suitable than ever for exposed area heating, such as loading docks. Perfect for outside store display 
windows. Especially useful for any high outdoor installation. Pinpoints heat exactly where needed. * NEW BASEBOARD 
HEATER: Extra easy, simplified installation and smart styling of attractive perforated grille are outstanding features 


Box components are all standard and interchangeable. Installation time is reduced to a bare minimum. Simply 


remove cover plate and you have easy access to convenient mounting holes. : 


Dept. ECM-42 
Rochester 3, New York 
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Only one cable 
could meet all the requirements 
for this 6,000-foot power installation... 


HIGH VOLTAGE 


INSULATED POWER CABLES 


SAN JUAN, PUERTO Rico — When the extension of San Juan’s 
International Airport was proposed recently the Puerto Rico 
Water Resources Authority — producer of all the 
Commonwealth’s electric power — was asked to remove 

a one-mile section of overhead transmission cable. 


The Authority’s primary problem was to switch to an 
underground installation in the shortest possible time and 
at the lowest possible cost. 


Armored cables were ‘“‘out’’ — too expensive. Also unsuitable 
was any cable which required ducts, concrete 
trenches or manholes. 


The one cable that met all requirements — including lowest cost 
— was Simplex 350 MCM copper, 61 strands, polyethylene 
shielded, Plastex jacketed cable rated at 46K V grounded neutral. 


Can Simplex polyethylene-insulated power cables solve some 
of your high voltage problems? 

Such properties as low dielectric constant, low power factor, 
low dielectric loss, high dielectric strength and very high 
insulation resistance are making polyethylene insulation one 
of the most important high voltage cable innovations in years. 
And Simplex is — by far — the leader in the research, 
development and production of polyethylene-insulated high 
voltage cables. Write today for complete information. 


Photo courtesy of Puerto Rico Water Resources Authority. 


>OLVETHYLENE CABLES BY Simplex 
WIRE & CABLE CO. 


EXECUTIVE OFFICES: Cambridge, Mass. «+ Plants at Cambridge, Mass., Portsmouth, N. H., Westbury, L. I., Monrovia, Callf. 
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* KILLARK SWITCH RACKS 


This rack is 20 feet long, 714 feet high, and weighs 8700 
pounds. Side one, shown here, contains 18 combination 
starters, with wiring through 4 raceways. Main terminal 
blocks are placed in a junction box. Side two (in back) 
contains 17 combination starters with terminal box and 
4 raceways. Galvanized steel mounting frame is painted 
with two coats of zinc-rich paint. Built in accordance with 
N.E.C. Code, Article 500, governing Class 1, Group D,, 
Division 1, hazardous areas. 


ELECTRIC 
MANUFACTURING 
COMPANY 
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Side one of this double-faced rack contains 8 
combination starters with 2 main raceways and 
one main terminal box. The back side contains 
similar equipment. Total estimated weight 4,952 
pounds. Length 15’, height 7/10”. 
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“les Sparks 


Vandeventer and Easton Ave. 


This double-faced rack contains 10 size 2 com- 
bination starters, 2 main raceways and one 
main terminal box on each side. Weight 4,828 
pounds, height 7/10”. 


a 


os "You bet they are! a 
Designed, assembled, wired, | 
sealed, shipped. Ready to ; 
‘hook up to power.” wg 


Killark’s Bob Grimm, Assistant Sales Manager, is shown 
on the opposite page, by one of four (front-back) switch 
racks recently built for a Texas oil refinery. Two others are 
illustrated above. 

All-aluminum control centers are custom-designed by 
Killark engineers from the broad selection of Killark en- 
closures: motor starters, disconnect switches, circuit breakers, 
panel boards. 

Killark switch racks offer several really big advantages. 
Because they’re aluminum, they’re lightweight, rust-proof, 
non-sparking. They’re versatile; you can specify them as 
large or small, as simple or complex as you require. They can 
be built for indoor or outdoor location, for hazardous or non- 
hazardous environments. All boxes are ribbed for higher 
strength and faster heat dissipation, rectangular for more 
compact assembly, front-opening for easier access and servicing. 

Killark does practically all the work for you, from blue- 
prints to assembly to wiring to sealing to shipping. The racks 
arrive at your plant ready to hook up to your power. 

If you would like further information about Killark 
custom-assembled switch racks, drop us a line and we'll be 
happy to give you complete details. 


St. Louis 13, Mo. 


In Canada: Killark Electric of Canada, Ltd., 421 Islington Ave. South, Toronto 18, Ont. 
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& Current news reports 


WHATS HAPPENING 
ELECTRICAL SERVICES ? 


Highlights: A new 100-, 50- and 25-kvar capacitor line. A load-break switch that 
provides complete system and personnel safety. These examples demonstrate the extra 
value that is standard with Allis-Chalmers...the greater efficiency and added productivity 
that are yours when you buy A-C products, systems and services. Call your nearby Allis- 
Chalmers office for details or write Allis-Chalmers, Milwaukee 1, Wisconsin. A-1590 


Metal-clad safety for your per- 
sonnel... A roll-out load-break switch 
that completely isolates the switch from 
live current. Fuse changing and switch 
maintenance handled with maximum 
safety. The roll-out element cannot be 
withdrawn or returned to the cubicle 
with the switch in the closed position. 


Load center substations cut costs! Ventilated dry-type 
transformers require less maintenance. You keep line losses 
at a minimum by locating substations close to your load centers. 
Other A-C advantages: a low-voltage breaker compartment 
that’s completely isolated from bus compartment and other 
breakers; manual or electrical stored-energy closing; LCS units 
that are preplanned for expansion. Specify A-C substations with 
dry-type, oil-filled or Chlorextol-filled transformers. 


Chlorexfol, Super-Seal, Poxeal and Vori-Tex ore Allis-Chalmers trademarks. 
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Dependable motor starters: 
Two years ago, A-C engineers 
traded the bulk in low-voltage 
motor controls for the savings of 
simplicity. With this came excep- 


tional reliability, demonstrated 
by a substantial drop in the re- 
placement parts business. You 
can be sure of fewer shutdowns 
when you specify A-C motor 
control—still the most advanced, 
easiest to maintain! 


y 


Vari-Tex speed changer takes corrosive 
atmosphere in stride: At a chemical com- 
pany, this 25-hp Vari-Tex speed changer drives 
a pump through a single reduction gear unit. It 
operates in an atmosphere of hygroscopic potash 
dust which is highly corrosive when wet. Poxeal 
insulation system equips the open Super-Seal 
motor to deliver a long, trouble-free life. 


New, lighter, smaller . . . A-C adds 100-kvar size to 
extended-foil capacitor line. New Allis-Chalmers 100-kvar 
95-kv-BIL capacitor weighs just 98 lb, has an all-aluminum 
case! To complement the new 100-kvar line, the 25- and 
50-kvar units have been redesigned with aluminum cases, 
weights reduced to 37 and 58 lb respectively for 95-kv-BIL 
units. Mounting centers are still 155% in. and case widths 
are 4 in. for all sizes from 2400 through 7960 volts. 


ALLIS-CHALMERS 
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FOR A DELAWARE APARTMENT HOUSE... 


ON A DAM PROJECT IN OREGO! 


SPANG Conduit uniformity speeds installatior 


That’s the report from the electrical 
contractor on each of these jobs. 


Uniform diameter of Armco’s: 


SPANG Conduit provides easy thread- 
ing on the job site. Uniform wall 
thickness means no hard or soft 
spots; result: easy bending. 


M 
V 


Uniform threads speed coupling 
of conduit lengths. Uniform finish 
means a smooth, even coating inside 
the conduit for easy wire pulling— 
and outside for a fine appearance in 
exposed locations. 

SPANG Conduit uniformity can 


help you speed installations, too. O 
your next job, try SPANG Condui 
made by Armco. Your nearby SPAN 
Distributor is at your service with 
complete line of SpANG Condu 
products. Armco Division, Arme 
Steel Corporation, Middletown, Ohi 


rmco Division 


K 
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Pes SUPER AC SWITCHES ~ 
FROM COAST TO COAST 


Write Dept. ECM-462 


PASS & SEYMOUR INC. 


SYRACUSE 9, N. Y. 


‘SPECIFY PaS 20 AC1i LINE BOSTON CHICAGO LOS ANGELES SAN FRANCISCO 
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The best ears agree 


Hevi-Duty Dry-Type Transformers... 
SO quiet you'll get no complaints 


Schools, hospitals, motels, hotels... 
wherever quiet is the first order of 
business 
dry-type transformers your smartest 
choice for installation. 

Cores and coils are especially de- 
signed to give low decibel ratings. 
Moisture and corrosion-resistant poly- 
merizing varnish is baked on in two 
separate operations. Besides giving 
excellent electrical protection, this re- 
sults in substantially reduced noise 
levels. All laminations and compo- 
nents are bonded together tightly to 
cut vibrations. 

Be sure you obtain these features. 
Specify Hevi-Duty transformers... or 
write the following into your specifica- 
tions: Coil and cores ‘‘double-impreg- 
nated with polymerizing varnish.” 


you'll find Hevi-Duty © 


For more information, write for Bul- 
letins 100 and 200 or call your nearest 
Hevi-Duty sales office. 


Designed sound levels for typical 
Hevi-Duty dry-type transformers 


SINGLE-PHASE THREE-PHASE 


DECIBEL DECIBEL 

KVA RATING KVA RATING 
1.0 33 6.0 38 
7.5 33 9.0 40 
10.0 40 15.0 44 
20.0 44 30.0 43 
37.5 44 45.0 45 
75.0 45 112.5 45 
100.0 45 150.0 45 
167.0 45 225.0 50 
250.0 50 300.0 50 
500.0 52 500.0 53 


Transformers up to 1000 KVA can be supplied 
with sound levels of 45 decibels. 


_HEVI-DUTY 
Lise : as 
Dry-Type Transformers 
Constant Current Regulators 


HEVI-DUTY 


BiP 
Ci+y 


ELECTRIC COMPANY 


MILWAUKEE, WISCONSIN 
A Division of Basic Products Corporation 
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TOE TRS TPS 


Only BURNDY offers all three! 


THERMOWELD'— COMPRESSION — BOLTED 


Type CCL 


Type 


YA-V 


AVAILABLE AT YOUR BURNDY DISTRIBUTOR 


JORWALK, CONNECT. 


Weld anywhere 
with lightweight 
THERMOWELD. 
Self-contained, 
needs no exter- 
nal source of 
power. 


COMPRESSION 


Pour powder into 
mold, tap. Start- 
ing powder won’t 
mix with welding 
powder, assures 
positive firing. 


BICC-BURNDY Ltd. Prescot, Lancs., England 


Close cover, ig- 
nite with flint 
gun. THERMO- 
WELD forms 
liquid copper 
which fuses con- 
ductors into 
solid mass. 


Welds a perma- 
nent electrical 
connection eas- 
ily and economi- 
cally to any cop- 
per conductor or 
steel structure. 


Type BB1 


61-13 


In Europe: Malines, Belgium TORONTO, CANADA 


CBM 
CERTIFIED 


‘SPECIFY LIGHTING WITH CONFIDENCE 


General Electric Bonet Line Ballasts: 
won't leak oF smoke at end of life 


General Electric Bonus Line Ballasts are designed to protec 
against smoking, leaking, or any of the unpleasant conditions Ms . 
_ sometimes occur when a ballast fails. 
_ An integrated thermal protection system de-energizes the balla 
permanently when extreme temperatures—sometimes characteristic 
of ballast end of life—are detected. Voltage or current surges will 
not affect the system. The ballast is de-energized only when failure 
is already in progress. : 
The protective system consists of two non-resetting thermal pro- | 
_ tectors, one located near the coils, the other inside the capacitor 
No need for external, individual ballast fusing. 
Specify General Electric’s Bonus Line Ballasts. They give many _  . 
years of reliable service before end of life. Then they bow out grace- RIP oe pc 
fully NEW... another Added Value 
_ For a technical paper on ballast thermal protection, contact your _- ga 
General Elecfric Ballast Sales Engineer. Or write to Section 403-04, From Conus Line? Ballasts! 
General Electric Company, Danville, Illinois. 


Certain fluorescent fixtures equipped with 
* Trademark, General Electric Company. General Electric Bonus Line Ballasts have 
: recently been listed by Underwriters’ Labor- 
atory, Inc., as complying with National Elec- — 
trical Code requirements for direct surfa 
mounting on combustible, low-density 
cellulose fiberboard ceilings. Contact y 
G-E Ballast Sales Engineer for details. 
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Whether you’re splicing transmission lines or 
residential outlets, every splice you make must be final, safe and 
permanent. You can only be sure with the best — and it costs no 
more. #7 SLIPKNOT PLastTic ELECTRICAL TaPE is the choice of elec- 
tricians who know, because it handles easily, conforms readily, and 
snugs and stays down. 


With adhesive permanently fused to vinyl base, with controlled 
tension for proper stretch without dangerous thinning — with — 
unvarying quality in roll after perfect roll — no wonder 
#7 SLIPKNOT PLASTIC ELECTRICAL TAPE is the specified plastic tape. 


YOPES Bp 


SOLD ONLY 
THRU 
RECOGNIZED 
A DISTRIBUTORS F 
Qn; S 


Ruguen coBtn 


Discover why SLIPKNOT is found in all the best 
splices. On us. Just tell us your distributor’s name, 
on your letterhead, and we’ll send you a sample roll. 


FLIP ’N CUT®, a Slipknot exclusive, 
speeds the job and saves you money. 


It's FREE with each 30’ - 44’ - 66/ roll! PLYMOUTH RUBBER COMPANY, INC. 
FL-7 » QUALITY SINCE 1896 CANTON, MASSACHUSETTS 
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Contractors prefer the advantages of 


PHELPS DODGE 


WIRE 


A 75C thermoplastic-insulated wire rated at 
600 volts for wet or dry locations. 


The higher rating of Type THW wire offers important cost 
advantages as compared to Type TW. THW provides in- 
creased current carrying capacity in size 8 AWG and 
larger to accommodate higher power demands. When 
rewiring an overloaded TW system, THW wire may be in= 
stalled in the same size conduit, permitting an easy, fast 
means of increasing capacity at minimum cost. 


Type THW features include small diameter, smooth slip- 
pery finish, choice of colors and ease of stripping, factors 
that substantially reduce installation time. The all-around 
high quality of Phelps Dodge THW assures longer, safer,” 
more efficient system performance. 
Available in UL-approved sizes 14 AWG through 500 MCM. 
See Your Phelps Dodge Distributor! 
: Be ae AnIeTe 
i , i VUUidg 
CORPORATION * 300 PARK AVENUE, NEW YORK 22, N.Y. 


MINE To MARKEY 


D 


SALES OFFICES: Atlanta, Birmingham, Ala., Cambridge, Mass., Charlotte, Chicago, 
Cincinnati, Cleveland, Dallas, Dayton, Denver, Des Moines, Detroit, Fort Wayne, Honoluld, 
Houston, Indianapolis, Kansas City, Mo., Los Angeles, Memphis, Milwaukee, Minneapolis, 
New Orleans, New York, Philadelphia, Pittsburgh, Portland, Ore., Richmond, Rochester, N. Ya 
Salt Lake City, San Francisco, St. Louis, Seattle, Tampa, Washington, D. Cs 
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Electrical Contractors Are Selling 


At the National Wiring Sales Conference in Atlanta several weeks ago, 
a photographer lined up about 40 electrical contractors from among the 
audience for a group picture. They came from all parts of the U.S. Most 
were “small” electrical contractors whose business operations include a 
substantial volume in residential wiring. To a man they typified an 
emerging class of merchandising electrical contractors destined to play 
an increasingly crucial role in electrical industry marketing. 


Traditionally, the residential electrical field has been served by electri- 
cal contractors rooted in trade craftsmanship, with little concern for 
modern merchandising and sales tactics. Limited manpower resources 
have caused these firms, logically, to orient toward maximizing profitable 
productive labor hours and to frown on the time and expense involved in 
what seems to them relatively speculative sales efforts. 


This viewpoint, for which the electrical contractor has been widely 
criticized, is by no means unreasonable. The demand for residential elec- 
trical work is high. Qualified craftsmen are scarce. A sound, conserva- 
tive electrical contractor in a prosperous area has little difficulty putting 
by a modest profit on steady business that comes in “over the transom” 
from friends and neighbors of satisfied customers. But, unfortunately, 
such reactionary marketing no longer serves the needs of the customer 
nor the progress of the electrical industry. 


Today the customer should expect competent craftsmanship but he also 
has the right to expect competent salesmanship. He is exposed daily to 
strong and persuasive electrical industry advertising. The benefits extolled 
are largely beyond his reach until they can be interpreted in terms of actual 
products and services by the local electrical contractor. Thus selling has 
become a vital part of the essential services the contractor performs for 
his customer. 


Merchandising tactics are bringing many able residential electrical con- 
tractors out of unwarranted obscurity. Their headquarters are attractive 
and well located. Their trucks are efficient current models; well-kept, roll- 
ing identification of the firm and of its cooperation with current national 
and local industry promotional activities. Their electricians are neatly 
uniformed. They make skillful use of advertising and sales promotion ma- 
terials. But perhaps most important of all they are willing to devote time 
and expert knowledge to advising and guiding their prospective customers; 
in other words, selling. 


Does it pay? Few appear to be much concerned about competition or 
price. Most find it routine to build a sales package substantially larger 
than the particular installation that triggered the customer’s inquiry. An 
interesting and significant result of their sales efforts is a sharp increase 
in the ratio of sales to payroll, a breakthrough that has long been needed 
in residential electrical work. 


ARC CONTROL. ..SIMPLE AS SNUFFING A CANDLE. IN BULLDOG SAFETY 

SWITCHES, AN EXCLUSIVE VACU-BREAK® ARC CHAMBER EXTINGUISHES ELEC— ji 
TRICAL ARCS JUST AS EFFECTIVELY. BUY WITH CONFIDENCE. ..BUY BULLDOG. 

CONTACT YOUR I-T-E DISTRIBUTOR OR LOCAL I-T-E SALES OFFICE TODAY! \ a ~ 


Write for your copy of 


“The Story Behind the Ad’ 
i |-T-E CIRCUIT BREAKER COMPANY 


In Canada: 80 Clayson Rd., Toronto, Weston, Ont. 
BOX 177 » DETROIT 32, MICHIGAN 


ELECTRICAL 
CONSTRUCTION 


AND MAINTENANCE 


shicago Apparatus 


service Shop Features 


A sampling of what motor repair specialists will see when they 


visit Chicago shops during the 1962 EASA Convention in June. 


LECTRICAL apparatus repair specialists through- 
out the country will be going to Chicago June 
10-13 to attend the 29th Annual Convention of 

2 Electrical Apparatus Service Association (for- 

rly NISA) at the Conrad Hilton Hotel. As in the 

st, this will be another working conference offering 
ninars, forum sessions and discussion groups. In- 
vidual shop problems as well as broad industry 
oblems will be analyzed. High on the priority list 

ll be the usual exchange of ideas reflecting new 

d improved shop technology, management opera- 

nm, customer service, business ethics and profitable 

eration. Between sessions, delegates will be able 

‘visit a suppliers’ show in the hotel exhibit hall. 

Convention host this year is the Central District 

apter, EASA, which includes some 42 Chicago 

ops. Many of these have developed techniques 
ared to their specific markets; others have diversi- 


avert Electric Co., Inc. 


NTINUITY PHASE method of wind- 
coils with special winding head. Up 
16 coils per phase, 4 coils per group, 
| be wound in a continuous operation. 
thod eliminates cross connections of 
s when placed in stator; saves time. 
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ae 4 
COIL FORMING variety is commonplace in a motor repair shop. Typical 
are the multi-curved coils for an electric truck armature (in foreground) 
and long hairpin 50-hp crane armature coils with Y4-in. nose for which 
special tooling was required. 


fied their operations; all are striving to do a better 
job for themselves and their customers. 

Shop owners like to compare their own operation 
with that of others. EASA delegates will be able to 
do just that while in Chicago. The convention com- 
mittee has arranged tours of representative local 
shops and hopes both visitor and visited will benefit 
by these get-togethers on home grounds. All Chi- 
cago shops will welcome EASA delegates during con- 
vention week. 

The accompanying “look inside Chicago shops” is 
a necessarily small sample of the shop facilities to 
be seen. Awaiting the shop visitor are a variety of 
improved techniques running the whole gamut of 
motor repair operation and shop diversification. Here 
he may find the key to the solution of one of his 
problems—or he may be able to help solve a host’s 
problem too. 
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Chicago Electric Co. Arthur Wagner Co. 


oe 


MACHINE SHOP equipment is basic to complete electric SHOP-BUILT dynamic balancing machine can balance equip= 


apparatus repair and rebuilding service. Size and type of ment up to 4,000 Ib, 60-in. maximum diameter, and 8 ff 
facilities vary with range of work shop does. This shop is in length. It is used for armatures, flywheels, pulleys; 


geared to large work. shafts and other rotating equipment. 


ty 


3,000-HP high-voltage stator gets new set of coils in high- DYNAMOMETER TESTING is a routine procedure to ched 
bay shop area equipped with traveling crane and column motor and generator operation under load conditions. Te 
swivel hoists to facilitate equipment handling. Assembly of this 100-kw shop-built unit elevates for shaf 


alignment. Here, a 100-hp slip-ring motor is being teste 
for speed regulation. 


READY FOR TEST are two compressor packages shop CORN GRITS cleaning removes dirt and grime from statoF 


assembled complete with 60-hp motors, starters and special windings without damaging coil insulation. Blast of grouné 
base. Dead-front board at rear has 200 kw, 110-volt to corn cobs under high air pressure comes from nozzik 
2300-volt range; has underground circuits to test area in directed at winding. 


large equipment building; has PA system to coordinate 
testing in remote area. 
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yre Electric Co. 


DYNAMIC BALANCING unit using electronic prin- 
ciples is the latest equipment addition to this air 
conditioned shop. Unit’s capacity ranges from 
2 to 8,000 Ib and up to 60-in. dia. rotors. Rotor 
being balanced is for a 150-hp motor. 


ELL EQUIPPED parts cleaning department provides automatic MORE THAN 100 footcandles of general lighting is 

lvent spray, air and steam cleaning booth, sand-blast cabinet maintained in this air conditioned. motor repair de- ! 
id detergent degreasing tank at one end of shop. Plenty of partment. Parallel overhead cranes run length of " 
ists simplify parts handling. shop. 


Ther Electric & Machine 
Works, Inc. 


if 


COIL DEPARTMENT has a number of winding 
heads with different forms to meet shop repair 
requirements. Wound coils are taped on tables 
in background. 


r 
i 


ASSEMBLY OF special fan-cooled, magnetic-amplifier con- | PLATING RECTIFIERS in final assembly line. Mechanics are 
trolled silicon rectifiers. These 3,000-amp, 12-volt units making connections on 2,000-amp, 9-volt selenium units used 
are used in the plating industry. in the plating industry. 


Excel Electric Service Co. 


TOTE BOXES hold all parts of disassembled motors. Twin 
rack stores 120 metal boxes. Last digit of customer ordéi 
number is keyed to shelf number for quick identification. 
Flanged rims on _12-in. by 18-in. by 7-in. boxes permit cole 
venient stacking when empty. 


ie a 
SUNKEN DIP tank next to bake oven holds 275 gal of pure MOBILE PLATFORM lift elevates equipment from floor 
epoxy-resin varnish used on standard rewinds in this shop. bench, truck or shelf level. Motor above is being raised 
Mechanic can quickly check complete submersion of wind- turntable pedestal in front of paint spray curtain. Exha 
ing and easily transfer unit to oven dolly for bake cycle. hood pulls out excess spray and fumes. 


Northwestern Electric Co. 


SURGE TEST of insulation on 3-phase windings. Unit has GIANT SOLDER POT speeds sana commutator end of 
range of 300 to 2,000 volts; compares one phase against dc rotors. Mechanic sets rotor on positioning sleeve. Pres- 
another. Defects show up on oscilloscope as departures sure on foot pedal raises level of solder pool to top of com- 
from normal waveform. mutator. Release of pedal lowers solder level. 
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ygrade Electric Co. 


DOUBLE WALK-IN bake oven provides ample room for large 
and small (usually on slotted-angle mobile rack) repair items. 
The 12-ft by 12-ft by 9-ft unit is heated by an infrared gas 
combustion system. A smaller bake oven is also used for 
light loads or as a supplementary facility. 


a 


RK LIFT trucks substantially cut shop material and equip- DEAD-FRONT main test board provides 110- through 440- 


nt handling time and costs. Here, mechanic on fork pallet volt, 3- and 2-phase and 20-through 300-volt de test voltages. 
yoves rebuilt motor from storage rack with comparative Transformers are stacked at left of board. Stator under test 


e. is for a 135-hp, 3-phase, 440-volt motor. 


berts-Stage Electric Co. Hohman & Hill, Inc. 


)BILE BANKS of infrared heat lamps bake rotors and stators in shop REPLACING COMMUTATOR segments is a 
field. Each bank has 16 375-watt heat lamps in four rows in patient hand job. This 75-hp 230-volt dc 
cave pattern. Lamp and end-shield assembly has 21-in, vertical armature has 224 segments, each individually 
ustment on continuous-channel frame. cleaned and reset with mica separators, 
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Il 


ARTIFICIAL ILLUMINATION 


is maintained constantly at 
120 footcandles on lower floors, regardless of exterior light- 
ing intensity. Upper floors obtain double this lighting level 
through north-facing sawtooth skylights during normal day- 


light hours, 


Distribution designed for 


Plant Expansion 


although photocell 


controls and _ sunswitches 
operating from special 277-575/240-volt single-phase trans} 
formers automatically activate additional fluorescent circuits 
for cloudy-day or night-time augmentation, | 

} 


A western electronics firm with 10-year 15-fold expansion rate occupies 


modern plant where electrical facilities in modern $4Y2-million 4-build- A 
ing complex are designed for double present capacities. Installation F 
features photocell control of lighting; air conditioning with electrostatic ‘ 
filtering; multiple load centers and distribution system combining use of f 


busway and underfloor ducts; armored 


function electronics plant has 

just been dedicated in Palo 
Alto, Calif., marking the 20th anni- 
versary of Hewlett-Packard, manu- 
facturers of electronic measuring 
instruments. 

Located on a 50-acre hillsite adja- 
cent to Stanford University, ‘the 
center represents an investment of 
$414-million, not counting cost of 
equipment or ground, and the 4- 
building complex contains nearly 10 
acres of floor space devoted to ad- 
ministrative, research, development, 
warehousing and manufacturing 
purposes. Each manufacturing de- 
partment is highly autonomous with 
its own sheet-metal, painting, as- 
sembly and testing facilities; and 
these separate departments are 


A ATTRACTIVE, modern multi- 


additionally served by centrally- 
located divisions handling machine 
work, plating, receiving and ship- 


ping. 
Throughout this center electrical 
distribution is flexible; power is 


provided at a variety of voltage 
levels with ample spare capacity for 
growth; lighting is controlled auto- 
matically by exterior photocell 
monitors and activating devices; 
air is electrostatically cleaned as 
well as thoroughly tempered prior 
to circulation, and layouts of 
departments and equipment are 
highly functional. 

Electrical distribution reflects a 
realistic appraisal of the company’s 
growth pattern; a pattern recording 
a 5-fold increase in production and 
sales during half a decade, with the 


cables 


and _ basket 


rn 
rays i 


curve still heading sharply upwards 
Therefore today’s plant, already 
twice as large as it was four years 
ago, is designed for another do - 
bling of facilities in the near fue 
ture without overloading already 
installed transformers and feeders 

This planned expansion prograii 
began with construction of Build 
ings 1 and 2. Then, while Build 
ings 3 and 4 were being added @ 
the complex, temporary power for 
lighting and construction tools was 
obtained from Load Center 1, and 
4160-volt primary connections were 
extended from Substation 2 to tw@ 
new load centers in Building 4. . 

From these new primary stations 
(4 and 5), underground ducts and 
conduits were extended further @ 
carry future primary power to com* 
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N ENTRANCE and lobby are attractively highlighted by various treatments 
uring luminous ceiling areas, recessed concave plexiglas discs, coves and down- 


ls. Full-height glass panels maintain 
rior structural details. 


plated Load Centers 6 and 7, as 
| as to carry present secondary 
vice to sub-distribution centers 
3uildings 4 and 3. Building 3 is 
itionally served from existing 
iter switch panels in Building 1. 
n establishing this basic distri- 
ion layout, all now-empty con- 
ts, related to future service in 
dings yet-to-be-completed, were 
anded through existing walls, 
ped, sealed against moisture, 
ed below ground level and iden- 
2d for future reference. 

1 cases where these underground 


visual continuity between interior and 


ducts contain primary feeders, wir- 
ing consists of 5-kv butyl-insulated 
single conductors having semi- 
conductive shielding and neoprene 
jackets. Underground wiring re- 
lated to secondary 480- and 208-volt 
circuitry consists of Type RHW 
conductors; No. 2s being installed 
where overload protection in the 
order of 400-600 amps is required; 
No. 4s for 200-400-amp protection, 
and No. 6s for circuits rated from 
200 down to 40 amps. In addition, 
secondary feeders are grouped with 
bare stranded copper ground wires. 


In establishing primary connec- 
tions between Load Centers 2 and 4, 
it should be mentioned that feeders 
were first carried approximately 
300 ft through the basement of 
Building 2. This primary segment 
consists of 5-kv 3-conductor jute- 
filled tape-bound interlocked armor 
cables supported by basket trays 
positioned 18 in. beneath ceiling 
slabs. Trays are variously sus- 
pended by rod hangers anchored to 
slab-incorporated lipped building 
channels, also by wall brackets se- 
cured in turn by bolts and calking 
anchors. Trays are a foot wide, 
equipped with outward-flanged 3-in. 
side channels, cross-struts on 1-in. 
centers and coordinated elbows. 
Conduit drop-outs are provided at 
the end located above Load Center 2, 
thereby permitting feeder conduc- 
tors to connect directly with lugs 
of a 1200-amp 5-kv main switch in 
that metal-clad assembly. At the 
opposite end of the 300-ft-long tray, 
armored cables terminate at a 
liberally sized (30- by 70- by 20-in.) 
junction box which is wall-mounted, 
internally braced and equipped with 
top-front box flange for connection 
to the tray; bottom conduit drops 
for connection to the underground 
section of this primary run, and a 
30- and 60-in. removable cover to 
facilitate cable pulling, splicing and 
inspection. 

All load centers are similar in 
that each has an incoming primary 


Primary feeders for present and future use —__!000-kva 3¢ transformer 4160-V primary 480/277-V Y secondary 


nannel upright 


2 
tae Maple block cable 
‘azed copper  SUPPort on channel 


uprights 


- transformers 4160 


{ 
right welded to secondary 


"x 10'x 34" steel base 
ate all sides. Plate 
ichored to concrete 


aah sev nplisees 2 Ls copper 


ground bar loop 


DETAIL "A" Connect all 
fence posts 

te: 
| grounding ties Braze connectors 
e % bare to channel cable 


ronded copper 
less otherwise 
ted. All joints in 
2S and bus are 
etylene fused. 


supports 


Braze lugs to transf. 
and switchgear 
cases and frames 


3-100-kva 1¢—— | 
primary 208/120-V 
Sub-feeders 


Secondary switchgear 


Wa | | ———a. AQAUUAAATTTTERTEATALERERTRREREREERREREEEES ceUEEEEEL: 


! 
i 
! 
| 


Primary fused 
switch section 


3-section master 
secondary breaker 
panel 


Primary oil fused switch 


PLAN-LOAD CENTER *4 


Removable steel plate 
. i . 
covering 6 dia. well 

in concrete slab. 


% copper tie 
brazed to silicon 
bronze clamp. 


ground bus 24' deep 
loop set flush hole bored 
with slab. to contain 
DETAIL "BY (4/5 capner 
pipe. Hole 
Ground well*2 backfilled with 
u Fy mud composed 
1% x Yq flat 
of rock salt 
copper bar loop soil and water 
laid flush with 


nd well *1 


GROUNDING DETAILS 


(Grou 


concrete slab 


Connect neutrals of transf. and 
switchgear to ground via % ties 


1D CENTERS provide 480/277- and 208/120-volt sery- 
for office, manufacturing and testing. Transformers, 
-hgear enclosures and related structural members are 


positively grounded by brazed connections, and a_ slab- 
recessed copper bar loop and |PS pipes are contained in 
salt-packed holes. 
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PRIMARY VOLTAGE obtained at key switching station is 
4160; power then being stepped to 480/277 wye for dis- 


‘heansinicsleicemmeninanvdbdaammatior omnes icici ap einer amomencer 


vit messi 


and 208/120-volt power throughout manufacturing section 


tribution to load centers, 


feeder, fused main switch and 1000- 
kva 3-phase unit substation step- 
ping 4160-volt service to 480/277 
volts wye for distribution via a 3- 
section master switch panel to re- 
mote local switching centers—re- 
lated to lighting, production equip- 
ment, air conditioning compressors, 
elevators, fans and motors. 

In addition, however, centrally 
located load center 4 has a second 
500-kva 3-phase transformer bank 
supplying 208/120-volt service for 
electroplating, kitchen equipment, 
incandescent lighting and_ inci- 
dental utility panels. In this second 
transformer assembly the primary 
switch is oil fused, while airborne 


Locknuts and ————— 


channel hanger 


motor control switchgear, 
ditioning compressors and fluorescent lighting panels; and 
again reduced to 208/120 for electro-plating, incandescent 
lighting, kitchen equipment and incidental power receptacles. 


air con- 


teristics. 


cables connecting transformers 
with primary and secondary switch- 
gear are supported by maple clamps 
on free-standing channel uprights 
base-welded to bolt-anchored bear- 
ing plates. 

Channel uprights as well as all 
substation transformer tanks, 
switchgear neutrals, cubicles and 
fence enclosures are grounded by 
means of bronze-brazed lugs, No. 2 
bare stranded copper ties, station- 
surrounding flat copper 13- by 4-in. 
bars set flush with concrete base 
slabs, silicon-bronze ground clamps 
and 24-ft-long #-in. IPS copper 
pipes sunk in deep bored holes back- 
filled with rock salt and mud. 


| -—— '/q'dia-rods attached to 
building construction 
with ceiling flanges 


—=— Wiring channel 


—- with removable top 
se 2 -lamp ballast 


2" conduit. 


Single lamp 8' 430-mo —— 
slimline fixtures 

with 277-V_ ballasts 

and light- stabilized 
variable -thickness 

plastic diffusers 

with modified ——=— 
Parabolic cross - 

section 


= Acoustical 
tile ceiling 


Chain hanger 
each side 


LUMINOUS CEILINGS in executive offices and board room include series of 
parabolic plastic diffusion panels chain-suspended beneath lamps. Ballasts 
and wiring channels are located above acoustical plane. 
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of the plant. Busbars are silver-plated aluminum; neutrals 
half- or full-phase size depending upon local loading charac- | 
Enclosures and plug-in breaker cubicles are _sten- 
cilled plainly with voltage and ampere ratings. 
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General discussion of distributi 
should likewise include references: 
to plug-in busway runs servi is 
production departments, and to un-} 
derfloor double- and triple-cell duets. 
installed in office areas. 

Plug-in busway assemblies a 
used to distribute either 480/277 
208/120-volt 3-phase power, neé 
trals variously half or full-phe 
sized depending upon local loading 
characteristics. 

Safety as well as correct este 
lishment of take-off connections i 
insured by the practice of plainly 
stencilling voltage and ampere 
ings in large white enamelled let 
ters and figures on both sides of a 
duct runs at 25-ft intervals, while} 
all plug-in disconnect cubicles ar 
similarly labeled with fuse ratings, | 
distribution index numbers and 
main switch control locations. 

In several manufacturing loca- 
tions where use of electric tools 
desirable at many points along le 
assembly lines or benches, movabli 
power take-off devices are used } 
connection with trolley busways. — 

As to underfloor ducts, junction 
boxes were positioned, levelled @ 
finished-slab elevation and anchore 
to base slabs prior to final pou, | 
while interconnecting duct section 
were similarly pre-installed 14 mm 
below finished datum planes. 


Local Control Provisions — 


In this electronics center, plan 
wide air conditioning is obtaine 
through numerous local unit ele 
trostatic filter, fan and asso 


Photocell and sunswitch 
mounted on north 
clerestory with 1% 
conduit, suitable base 
at roof and rainproof seal. 


_ 


flush with top of main girder 
UPPERS LEVEE 


150-W PAR-38 
lamps in swivel 
open -type 


LOWER LEVEL 


Main girder 


Upper level fixtures are commercial slimline 2-lamp 


L Plug-in busway 
mounted 11% 
above floor 


housings 


mounted singly {__} 
or in 2-unit cluster. 


Lipped building 


TYPICAL TRANSVERSE CROSS SECTION SHOWING 


LIGHTING FIXTURES, PHOTOCELL MONITORS AND BUSWAY 


Saree 8" lag bolt with 
3"x10" joist welded eye 


Blocking 


Threaded 
clevis 
¥q"dia.rod-——— Glass fiber 


Conduits tile 


clamped both 
sides of 
hanger rod 


UPPER LEVEL FIXTURE 


Sliding tong 
hanger 


_ated equipment assemblies. Control 
panels related to these facilities are 
sectionalized, with circuit breakers 
grouped together, and with motor- 


|control sections consisting of indi- 


vidual starter cubicles having reset 
buttons mounted on faces of sepa- 
rate hinged doors. Designed for 
'480-volt service, these panels are 
floor-standing factory-wired units 
with liberal side and bottom wiring 
gutters and with starters equipped 
with 120-volt coils and 3-leg over- 
load protection. 

- Other 480/277-volt equipment in 
the plant is controlled from panels 


variously equipped with single-pole- 


277-volt, or multi-pole 480-volt 
breakers; access doors located over 
electrically operated mechanically 
held contactors; coils operating “in 
these cases at 277 volts. Moreover, 
where motorized equipment is re- 
motely located or not visible from 
such control panels, additional 480- 
volt horsepower-rated safety 
switches, fused or non-fused as re- 
quired, are located in standard en- 


Home run 


Pi 3"x 10" joist 


SKYLIGHTS and sawtooth construction of .roof influenced 
methods of suspension and control of lighting systems. Photo- 


SUSPENSION DETAILS 
Sliding tong hangers 


a 


Night-light 
| MSeciion | 


Night-light | 7 
section 


8' fluorescent units with metal sides and louvers 
for 35° shielding Operated at 277 volts; 430-ma. 


Lower level fixtures are industrial rapid-start 8' 
fluorescent RLM units with 10% upward component 
apertures. Operated at 277 volts; 800-ma. 


Ceiling line 


Hanging 
clamp 


channels , 
“> did. rod 


—— Flange - type 
hanger 
supporting 
plug-in 
busway 


BUSWAY 


Conduit is shown at 
different heights for 
clarity. Actually they 
are at same height on 
opposite sides of 


Normal lights 


LOWER LEVEL FIXTURE 


cell 
clerestory. 


closures adjacent to the related op- 
erating equipment. 

Master switch and utility panels 
pertaining to 120/208-volt use are 
in all instances wired for 3-phase, 
4-wire service; master breakers be- 
ing rated for 240 volts with mini- 
mum interrupting capacities of 
15,000 amps. Plug-in type branch- 
circuit breakers are attached to 
panel busses so arranged that any 
three consecutive single-pole 
switches located on either side of a 
panel will constitute a complete 
3-phase, 4-wire grouping. 

Branch wiring is generally car- 
ried in concealed rigid steel conduit 
or EMT; principalexceptions -be- 
ing where flexible conduit is used 
for eonnection of motors and re- 
cessed lighting equipment. Other 
exceptions pertain to specialized 
locations such as the computer 
room, where the main floor-slab is 
depressed 12 in.; a trussed deck 
slab re-establishes desired floor ele- 
vation while maintaining a full- 
area unobstructed wiring cavity 


hanger rods as illustrated 
in detail at left. 


and sunswitch units are mounted atop north-facing 


below, and wiring from related dis- 
tribution panels jis conveyed into 
this cavity by steel elbows that stub 
out from walls in the depressed 
cavity area. All branch circuitry is 
color coded; generally Type TW or, 
where conduit temperatures are 
liable to exceed 100° F, Type AVA. 


Varied Lighting Plan 


Depending upon location, applica- 
tion and desired visual effects, light- 
ing is variously decorative or func- 
tional, commercial or industrial in 
character. For example: 

... Luminous ceilings are installed 
in cafeteria, board room, principal 


-private offices and sections of the 


main lebby. With curved plastic 
diffusing panels chain-suspended 
beneath banks of slimline lamps, 
these several installations are simi- 
lar in appearance. Basic differences 
do exist, however, since cafeteria 
and lobby installations have _ bal- 
lasts, fixture chassis and intercon- 
necting conduit surface-mounted 
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directly beneath acoustically tiled 
building construction slabs, whereas 
office and board room installations 
place rod-suspended wiring chan- 
nels and ballasts above suspended 
acoustical panelling in order to 
completely isolate ballast noise. 
These latter installations also differ 
in that alternate rows of lamps are 
staggered between two circuits so 
that 2-level illumination (125 and 
200-fc) may be obtained by selec- 
tive switching. 

... To introduce varied elements of 
pattern, intensity and color in the 
lobby, designers also included an 
assortment of recessed concave 
plastic-diffused 2-ft diameter 6- 
lamp 20-watt fluorescent fixtures; 
also opal-glass diffused close-ceiling 


MOTORIZED CONVEYOR carries instrument chassis up into 
120-kw electric oven where regulated temperatures in order 
of 250-350° F are maintained for enamel drying purposes. 
Due to wide variety of production facilities, power distribution 
in factory areas is effected via feeder and plug-in busways. 


foreground. 


incandescent units; also recessed 
downlights and bullet-hooded R- 
lamps installed around peripheries 
of circular skylights that pierce a 
cantilevered canopy overhanging 
the lobby’s all-glass entrance. 

... In general office areas, even dis- 
tribution of light is provided by 8-ft 
2-lamp commercial slimline fixtures 
mounted in continuous rows, oper- 
ating at 4380-ma, equipped with 
metal side panels and eggcrate 
louvering to obtain 385-degree 
shielding laterally and longitudi- 
nally, and designed with canopy 
apertures permitting a 10% com- 
ponent of light to reflect upwards to 
minimize ceiling brightness ratios. 
... Fluorescent fixtures in contin- 
uous rows with a 10% upward light- 


lumination from luminous ceiling 
featuring double diffusion principle; curved plastic troughs being chain- 
suspended between lamps and ripple-plastic visible-surface paneling. Serving 
areas and extensive kitchen facilities are complemented by wide range of 
electric equipment. 


INFINITE ACCESS (by means of large removable inserts) to} 
space between double floor of tabulating room affords maxi- |) 
mum flexibility for placement or reorientation of wiring serv-) 
ing such electronic equipment as the Univac in the right} 


f 
| 


in manufacturing areas, although | 
in such locations fixtures are 2-lamp } 


ing component likewise are installed | 


industrial RLM units with porcelain |) 


enameled reflectors and rapid-start | 
8-ft lamps operating at 800-ma. 

In connection with lighting of | 
general office and manufacturing | 
space it is pertinent to mention. 
that, since sawtooth-construction | 
buildings are designed with parallel | 


banks of skylights facing north, in- | 


teriors of 
obtain considerable daylight to 
augment artificial illumination. 
Therefore operation of upper-floor 


upper floors normally | 


fluorescent installations is related | 


to outdoor brightness, with photo- | 
electric sunswitches automatically 
turning lights on and off in accord- 
ance with varying daylight intensi- 
ties. 
Sunswitches, operating from spe-. 
cial 277-575/240-volt single-phase” 
transformers, control lights in 


banks via relays, contactors and | 


breakers. And, to preclude fre- 

quent, annoying on-and-off cycling 

of lights on alternately cloudy-— 
bright days, controls also incorpo- 
rate time-delay clocking devices. 
Lighting may also be controlled 
from local panels, either by direct 
manual switching or from remote 

locations through appropriate con- 

tactors. 


was by Clark, Stromquist, Potter 
and Ehrlich of Palo Alto. General 
contractors were Wells P. Good- 
enough of Palo Alto and Williams 
& Burrows of Belmont. Consulting 
engineers were Ackerman & Aro- 
noff, Palo Alto, while electrical 
contracting was handled by Scott- 
Butner, Oakland. 
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~*~ 
Architectural design of this plant 


A vital safety task: 


Testing Conductive 
Flicoring 


Effective application of electrically conductive floors for preventing static 


spark hazards in combustible atmospheres demands periodic testing to 


ductive floor 

tested for proper conductivity 
immediately after installation and 
then regularly on a rigid periodic 
basis. Only by ascertaining that 
resistance values of the floor in use 
are at proper levels can the floor 
be counted on to perform its vital 
function of spark suppression in 
hazardous locations. The following 
is a review of the problem and a 
detailed procedure for testing con- 
ductive floors. 

The problem arises from the 
hazard of static electricity in areas 
with combustible atmospheres. 
Spark discharges of static elec- 
tricity can cause explosions and 
fires by igniting explosive gases, 
combustible vapors, explosive dust 
_ or other substances which are com- 
-bustible in air mixtures. The haz- 
_ ards of such combustions exist and 
have caused serious explosions in 
hospital operating rooms and anes- 


ee demands that every con- 


installation be 


thetizing locations and many indus- 
trial areas, such as areas where gun 
powders or combustible solvents or 
fuels are handled. 

Static electricity, which is the 
source of the problem, is an old 
phenomenon. It has been observed 
for over 2,000 years—far predating 
any type of dynamic electric energy 
sources—such as battery, trans- 
former or generator. In 321 B. C., 
Theophrastus knew that pieces of 
amber when rubbed with dry sub- 
stances would create sparks and 
attract feathers and other light- 
weight particles. 

For many years, it was believed 
that static electricity could only be 
generated by rubbing friction. It 
was, therefore, originally known 
as “frictional electricity.” Later 
experiments proved that static 
electricity could be generated by 
bringing together and separating 
unlike substances, pouring liquids 
from one container to another, 


assure maintenance of required values of conductivity. 


FIG. 1—Test equipment for checking 


conductive floors. 


flow of steam from an opening in 
a pipe, movement of a vehicle on 
tires of non-conducting material, 
and movement between contacting 
surfaces of most dissimilar sub- 
stances, especially substances that 
are non-conductors of electricity. 
Because of the known and un- 
known hazards created by static 
electricity in combustible atmos- 
pheres, it is important that accu- 
mulation of static electric charges 
be quickly dissipated. In such areas 
the use of floor coverings with con- 
trolled properties of electrical con- 
ductivity (and, often, table cover- 
ings) can effectively provide the 
necessary dissipation of hazardous 
static charges. For application in 
hospitals, Bulletin No. 56, “Safe 
Practice for Hospital Operating 
Rooms,” of the National Board of 
Fire Underwriters covers the use 
of flooring for reduction of electro- 
static hazard in Section 6. The 
basic recommendations of this 
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valuable safety standard are as 
follows: 
“Section 6-1. General. 

“The requirements of this section 
have been formulated for the pur- 
pose of reducing the possibility of 
electrostatic spark discharges and, 
hence, of the ignition of flammable 
gases by the energy liberated 
thereby, and shall be complied with 
in storage rooms for combustible 
anesthetic agents located in the 
surgical suite and anesthetizing lo- 
cations, in corridors immediately 
serving the anesthetizing locations 
and in rooms such as sterilizing 


rooms, directly communicating 
with anesthetizing locations. 
“Section 2-2. Anesthetizing Loca- 
tions. 

“(a) The term ‘anesthetizing 
location’ shall mean any area of a 
hospital in which it is intended to 
administer to a patient any com- 
bustible anesthetic agent in the 
course of examination or treatment 
and shall inelude operating rooms, 
delivery rooms, anesthesia rooms, 
corridors, utility rooms and other 
areas if used for induction of an- 
esthesia with combustible anes- 
thetic agents. 


FIG. 2—Resistance measurement between two electrodes spaced 3 ft apart 


on floor. 


Typical layout of test locations on floor- 
five or more readings required yg 


Anesthetizing 
location 


Readings 


Average value — 


Floor-to-Ground Readings 
lst — 
2nd — 
lst — 
2nd — 
lst — 
2nd — 
{st — 
2nd — 
Ist — 
ends Ave.— 

Resultant Ave — 


Ave.— »' 


Ave.— 
Ave.— 


Ave.— 


FIG. 3—Room plan showing typical locations for testing conductive floors. 
A typical tabulating form for use during the test is shown at bottom. 
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“Note: Hazardous locations re-| 
quire conductive flooring specified | 
in Section 6-2, and electrical wiring | 


room, where it is not intended to 
store or administer combustible } 
anesthetics, is not considered a haz- | 
ardous location. Such a location | 
may be wired in accordance with | 
the National Electrical Code for } 
general wiring for ordinary loca- } 
tions. Conductive flooring is re- } 
quired in such a location to remove 
static charges from people or ob- | 
jects before they enter the haz- | 
ardous location. Recovery rooms | 
are not considered as anesthetizing 
locations unless. specifically in- 
tended for the induction of anes- | 
thesia. 


“Sec. 6-2. Conductive Flooring. 

“1. To prevent the accumulation | 
of dangerous electrostatic charges, } 
the surface of the floor in the loca- } 
tions specified by Section 6-1 shall || 
provide a path of moderate elec- | 
trical conductivity between all per- | 
sons and equipment making contact 
with the floor. No point on a non- | 
conductive element in the surface 
of the floor shall be more than ¢ in. _ 
from a conductive element of the 
surface. | 


“Note: It is not necessary to pro- | 
vide a special floor-to-ground con- | 
nection unless required by the | 
authority having jurisdiction.” 


Periodic testing should be made 
on conductive floors, using the set \ 
of test equipment shown in Fig. 1. - 
This consists of two weighted elec- 
trodes, test leads and a megohm- 
meter. Each electrode must weigh |} 
5 lb and have a flat, dry, circular | 
contact area 24 in. in diameter, | 
comprising a surface of aluminum 
or tin foil 0.0005 to 0.001-in. thick, — 
backed by a layer of rubber #-in. | 
thick. These electrodes are manu- 
factured especially for floor testing. _ 
The test leads must be of proper 
size and length. The megohmmeter — 
used has a normal open-circuit volt- 
age of 500 volts de and a short- 
circuit current of 2.5 to 10 ma. 


The resistance of the conductive — 
floor itself is measured with the © 
test setup shown in Fig. 2. To - 
assure a conductive path for drain- — 
ing-off or quickly equalizing static 
potentials, the resistance of the 
floor must be less than 1,000,000 | 
ohms, measured between two ele 
trodes placed 3 ft apart on the floor. — 


But, to prevent possible shock, the 
floor must have a resistance of 
more than 25,000 ohms measured 
between the two electrodes on the 
floor. These limits are based on an 
average resistance value. 

In each room or area, measure- 
ment must be made at five or more 
locations, as In Fig. 3; and the 
readings must then be averaged. 
The average reading must be 
within the limits of resistance 
specified, i.e., between 25,000 ohms 
and 1,000,000 ohms. In addition, 
none of the five test readings may 
have a value of more than 5 meg- 
ohms, and none may have a value 
of less than 10,000 ohms. 


Example No. 1— 


This floor is unsatisfactory for 
two reasons: 

1) The readings at A and E are 
less than 10,000 ohms; and 2) the 
average of the five readings is not 
in the acceptable range between 
25,000 ohms and 1,000,000 ohms. 


Example No. 2 


ohms 
RECCING OAM iter iia st a scpets le 30,000 
REC CING a Baitertese ee) oy uns doueta ck visi & 60,000 
ROTO Gui veesessslai eres kicebachsycp en « 90,000 
RECT ROMER iIAeetercedeca excrete « 40,000 
ROCCO ME Nene: clicnsiehalima"s 50,000 

270,000 

70,000 

Average peading=-—-" = 54,000 ohms. 


This floor is satisfactory. 

Where resistance to ground is 
measured, the test setup shown in 
Fig. 4 is used. At each of five or 
more locations in each room, two 
resistance readings are taken be- 
tween a ground connection and an 
electrode placed at any point on 
the floor. One of the readings at 
each location is taken, and then the 
test leads are interchanged at the 
instrument for taking the second 
reading. These two readings are 
averaged for each location. Then 
the five average readings are also 
averaged to come up with a single 
average value of floor-to-ground re- 
‘ sistance. None of the average 
values for the five locations may be 
less than 10,000 ohms. And the 
single resulting average value must 
be greater than 25,000 ohms. 


| ohms 
PCCD UA arsine a ty chsielelscseie. 3te 4,500 
BS MERCOCING Bsa y Me isiend aes ascs 40,000 
RSG feline tic ne Aenea ae eee 60,000 
RRECICIING p Dieta pene sik sa ea, Soe wkaee aia 15,000 
REO GE he ava ony e sda ts cdr e 2,000 
121,500. 
) f 121,500 
Average reading= 5 = 24,300 ohms. 
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FIG. 4—Test setup for measuring 
electrode to a water pipe ground. 


Example No. 1— 


avg. 

reading ohms 
Shea eaiecceys 40,000 

ocamAta 2nd iee si). 40,000 40,000 
states oN. 60,000 

Koc; eBet2nde ean ni 30,000 45,000 
USitipesnscte es 30,000 

loci Gve2ndigntn: ss 30,000 30,000 
istgree pa ie: 40,000 

Hoos: Digs Z nd pratavacs cic: 50,000 45,000 
TStitepe tesa sys 4,000 

VocmEu2nd ies. . 6,000 5,000 


This floor is unsatisfactory due 
to reading at E which is less than 
10,000 ohms. 


Example No. 2— 


avg. 
ohms 
Loc, A ) 40,000 
Loc. B Same as above. 45,000 
Loc. C 30,000 
Loc. D 45,000 
reading 

; isteeeels st , 40,000 
LocHiEemands cides sae 40,000 40,000 
200,000 
Resultant avg.= a = 40,000 ohms. 


This floor meets all requirements 
for resistance values to ground. 

Section 13 of NFPA Bulletin 56 
sets forth a number of specific rec- 
ommendations to minimize electro- 
static hazards. The following rules 
cover testing and maintenance: 

“Testing and Maintenance. 

“(a) Conductive Floors. 

“1. The resistance of conductive 
floors shall be initially tested prior 
to use, by the method described in 
Section 6. Thereafter measure- 
ments shall be taken at intervals of 


from one 


floor-to-ground resistance, 


not more than one month. A perma- 
nent record of the readings shall be 
kept. 

“2. To be effective the surface of 
conductive floors shall not be insu- 
lated by a film of oil or wax. Any 
waxes, polishes, or dressings used 
for maintenance of conductive 
floors shall not adversely affect the 
resistance of the floor. 

“3. Cleaning procedures for con- 
ductive floors shall be established, 
then carefully followed to assure 
that conductivity characteristics of 
the floors are not adversely affected 
by such treatment. 

“(b) Furniture and Equipment. 

“1. The resistance of furniture 
and equipment shall be tested prior 
to use as described in Section 6. 
Thereafter measurements shall be 
taken at intervals of not more than 
one month. A permanent record 
of the readings shall be kept. The 
monthly tests can conveniently con- 
sist of measurements of the resist- 
ance between an electrode placed on 
the floor and electrode placed. suc- 
cessively on each article of furni- 
ture in the room. Additional tests 
of any individual item should be 
made if the measured resistance 
exceeds 5 megohms. 

“2. Periodic inspection shall be 
made of leg tips, tires, casters, or 
other conductive devices on furni- 
ture and equipment to insure that 
they are maintained free of wax, 
lint or other extraneous material 
which may insulate them and de- 
feat the purpose for which they are 
used; also, to avoid transporting to 
conductive floors such materials 
from other areas.” 
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BI-LEVEL RANCH has ten rooms and double garage encom- 


passing 4000 sq ft. 55 kw of electrical heating equipment 
provides individual room controlled heat. Home has central 
vacuuming, electronic garage door operator, light-dimming 
provisions, fire-alarm system, intercom, plus many other 


400-AMP SERVICE is double the size recommended for a 
Gold Medallion home. Circuits are divided equally between 
the two 200-amp, 40-circuit panels. Lighting and appliance 
circuits are at top of panels; heating circuits are at center. 
Small panel at upper right supplies group-controlled forced- 


special features including a basement fallout shelter. 


Gold Medallion design inspires .. . 


Pius Electrical 


Home Values 


air heaters in game room. 


Located in New York’s Catskill mountain country, a new all-electric home surpasses 


Gold Medallion requirements and incorporates a 400-amp service to power a wide 


range of electrical extras. 


HEN a Gold Medallion installa- 

tion was proposed for a new 

$40,000 home, the door was 
opened for the addition of many ex- 
tra features which enhance luxuri- 
ous electrical living. 

During the early planning stages, 
the homeowner indicated to the 
electrical contractor, Sam Wiener 
of Liberty, N. Y., that he was in- 
terested in a Gold Medallion home. 
After describing the advantages 
and conveniences of a Gold Medal- 
lion home, Mr. Wiener suggested 
several additional features which 
not only supplemented the Gold 
Medallion design but also added 
significantly to the comfort and 
convenience of the homeowner. 

Stand-out features selected for 
this all-electric home include: 1) 
400-amp service providing versatil- 
ity and ample capacity for present 
and future loads, 2) complete elec- 


tric heating with heating units 
both individually and group con- 
trolled, 3) light-dimming provisions 
for downlights in living room and 
for ceiling fixtures, 4) intercom sys- 
tem with AM/FM radio, 5) zoned 


fire-alarm system,  6)electronic 
garage door operator, 7)central 
vacuuming system, 8)continuous 


raceway with switched split re- 
ceptacles in living room, 9) tele- 
phone and TV jacks strategically 
located throughout the -house, 10) 
FM and TV concealed antenna lead- 
in with preamplifier at the antenna. 

In addition there are many other 
features that add to the desirability 
of the Liberty, N. Y., home. 

A 400-amp service entrance, 
which is twice the size recom- 
mended for a Gold Medallion home, 
is installed in a service closet off 
the basement game room. Three 
500 MCM RH-RW conductors are 


carried in conduit from the service- 


drop attachment to a metering 


cabinet in the service closet. From 
the metering cabinet, the 500 MCM 
conductors extend into a 6-in. wire- 
way where they are spliced to the 
distribution panel feeders. These 
feeders are 3/0 conductors which 
supply two main 200-amp panels. 
Protected by pull-out type main 
fuses, rated 200 amps, the main 
panels each contain 40 circuits. 
These branch circuits are protected 
by circuit breakers. Lighting, ap- 
pliance, and heating circuits are 
evenly divided between both panels 
to provide higher reliability in case 
one panel must be de-energized. 
Sectional baseboard heaters, 
forced-air units and wall-mounted 
radiant heaters were selected to 
heat this bi-level, 4000 sq ft, L- 
shaped ranch home. All heaters are 
supplied at 220 volts. Total con- 
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ture. 
{thermostat allowing individual operation. 
in 


| AUTOTRANSFORMER TYPE light dim- 
iimer is adjusted by lady of the house. 
|The 600-watt dimmer controls brightness 
| of pink-lensed downlights in living room. 
Flush-mounted electronic door chimes 
over dimmers are connected to operate 
lthrough intercom system. Receptacle near 
\floor is for the central vacuum-cleaning 
system. ae 


| nected heating load is 55 kw. 
|. Baseboard heaters were selected 
for living areas and bedrooms. 
Where heat losses are higher, such 
as at entrances and at patio glass 
doors, forced-air units were in- 
stalled. In addition, forced-air 
units provide heat for the large 
basement game room. Radiant heat- 
ers are installed in bathrooms. 
Effective insulation is installed. 
In the ceiling, 6-in. glass fiber batts 
| are backed by a polyethylene vapor 
| barrier. Walls are insulated with 
| 4-in. glass fiber batts with integral 
| vapor barrier. Under the basement 
floor, a polyethylene barrier pre- 
‘eludes dampness. Since the base- 
| ment is used as a living area, base- 
ment walls were also insulated with 
glass fiber batts. In addition, dou- 
ble-paned glass was installed. 


ARGE BASEMENT GAME ROOM is heated by forced-air 
nits each rated at 3 kw. Low-voltage thermostat and relay 
supervise heater operation to maintain proper room tempera- 
In addition, each unit has an integral line-voltage 


BUILT-IN ELECTRIC appliances in kitchen include electric 
range and oven with ducted exhaust hoods. 
tractable; fans turn on automatically when hood is pulled 
out. Other built-in appliances include automatic dishwasher 


Hoods are re- 


and garbage disposal. 


FORCED-AIR HEATER, rated 3 kw, 220 
volts, has provisions to delay fan opera- 
tion until heating elements have warmed 
up allowing only warm air to be circu- 
lated. Behind Carl Intemann, Liberty 
Electric Co., a low-voltage thermostat for 
control of game room heaters and an 
intercom remote station can be seen. 
Quiet switches were also installed. 


RADIANT HEATER, 
volts, was selected for bathroom. 
cause moving air, even though heated, 
tends to feel cool on wet skin, the ra- 
diant type was preferred over the forced- 
air heater. Sectional baseboard heaters 
were installed in living areas and in bed- 
rooms. 


rated 2 kw, 220 
Be- 


INTERCOM MASTER PANEL controls 
are explained by electrical contractor, 
San Wiener. Intercom system has. seven 
remote stations including one outside 
unit at front entrance. AM/FM radio 
and door chimes are connected into the 
system. Home also features a zoned fire- 
alarm system with test panel and fixed- 
temperature fire detectors. 


7¥2-KW FORCED-AIR UNIT heats dou- 
ble garage. Louvers can be adjusted to 
direct strong blast of warm air to any 
level. Also installed in the garage are 
fire alarm detectors, the electronic over- 
head-door operator, booster amplifier for 
TV and radio reception, and the central 
vacuuming unit. 
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A detailed study on... 


Minimizing 


Transtormer Noise 


Here’s important data for designers and constructors-on the problem of mini- | 
mizing hum from dry-type transformers installed indoors where noise intrusion | 


on quiet areas—schoolrooms, offices, library—would be objectionable. 


By F. J. Brutt and A. A. Moosally, Westinghouse Electric Corp., 


arises from the character of 

today’s buildings. Modern appli- 
cation of higher distribution volt- 
ages in buildings more and more 
dictates the installation of trans- 
formers in close proximity to 
people. In particular, the use of 
460Y/265-volt distribution in com- 
mercial and institutional buildings 
has brought widespread use of local 
stepdown transformers. With this 
use has come an awareness of and 
demand for control of the hum pro- 
duced by transformers. This is 
especially true where such hum in- 
trudes on areas of human occupancy 
which are normally quiet—those 
with a low normal ambient sound 
level—such as schoolrooms, study 
areas, libraries, hospital areas, 
many offices, etc. 


T= problem of transformer noise 


It is a basic law of electricity 
that when an alternating current 
is passed through the windings of 
a transformer, an alternating flux 
is generated in the magnetic core of 
the transformer, and the core ma- 
terial is subjected to alternating 
strain. This is commonly known 
as magnetostriction and creates 
vibration forces in the transformer 
core and coil assembly. 

The mechanical vibrations pro- 
duce a sound having a fundamental 
frequency of twice the electrical 
frequency. In a 60-cycle trans- 
former, then, the fundamental fre- 
quency would be 120 cycles. Nor- 
mally, one would imagine that only 
120-cycle frequencies would be gen- 
erated. However, due to a non- 
linear relationship between mag- 
netostriction and flux density in 


Airborne ~«-——-~——-—----—-4 Core ond cols ------———~~~ —> Airborne 
AInbonn ese) se a ee eee SUP POT {Sea aes eres ee ae > Airborne 
Airborne ~——-———————— — Support base = =,---—-—--—-—-~--~—~ > Airborne 
Airborne «<—————— Migh (tee ty Serena ic| acne ENclGSu reuse teem c eee > Airborne 
Airborne <——~—~—-~ Bldg. structure Connected equip. -}-——-— > Airborne 


FIG. 
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Sharon, Pa. 


actual cores, a number of harmon- 
ically related higher frequencies are } 
produced (240, 360, 480 cycles, 
etc.). The ear is much more sensi- | 
tive to the higher frequencies. How- 
ever, these higher-frequency har- 
monics in present grades of elec- 
trical sheet steel, are low and their 
contribution to sound audibility is |) 
almost negligible. ! 


Vibrations Are Transmitted 


There are three principal ways in 
which transformer sound may reach 
an observer: 

1. The sound may travel by an 
all-air path. This includes reflected — 
waves which are indirectly on an”) 
all-air path. p 

2. The vibrations may be trans- } 
mitted to the building structure and © 
radiated as sound waves at locations | 
distant from the transformer. } 

3. The sound waves may impinge | 
on a wall or other barrier causing | 
it to vibrate. The vibrations may | 
be transmitted to the opposite side © 
of the wall or panel and then radi- | 
ated as sound to the adjoining © 
areas. 5 

In most applications all three 
methods of sound transmission are- 
encountered. In the modern design 
of dry-type transformers, a coil and 
core assembly is a very compact-— 
solid arrangement so that one can 
consider that together they are the 
sound-producing source. Assuming — 
the core and coil assembly as the 
sound-producing source, the gene- | 
rated vibrations are either radiated | 
as air-borne sound or transmitted — 


ee Ap/Ay 
{ SOUND LEVEL BUILD UP FOR INSIDE LOCATIONS 


' 5 structure-borne vibrations. From 
‘Je sound source, the transmitted 
ibrations are passed to the mount- 
‘ig supports where part will be ra- 
‘lated as air-borne sound. This con- 
‘ Imues until the remaining struc- 
are-borne energy is transmitted to 
he building structure and con- 
ected equipment. (Fig. 1). 


f 


4 
q 


‘a 


Control of Vibrations 


‘ 
| In transformer design there are 
“Wo basic ways to reduce the mag- 
| itude of the audible sound level: 
qi. Reduce the magnitude of the 
, )enerated vibrations. 

a 2. Attenuate these vibrations 
| ith suitable dampening devices be- 
pre they are radiated as air-borne 


Lo reduce the magnitude of the 
, jenerated vibrations, one must first 
-inderstand that the magnitude of 
ae sound-producing vibrations is a 
. irect function of the core flux den- 
jity and the length of the flux path. 
‘he magnitude of the vibrations 
jill increase directly with the flux 
jensity and the length of the flux 
jath. 
In one design approach, two basic 


dund-producing vibrations. Using 
igh density, grain-oriented steel, 
jod high temperature insulation, a 
jtinimum size core loop is accom- 
_ jlished with minimum core cross- 
. ctional area. Minimum vibration 
lagnitude is achieved together 
_jith the smallest, lowest weight 

re possible. With this design, vi- 
ration control is obtained without 


2 


jethods are used to control the- 


Increment to be added to higher level (db) 
Ww 


increased transformer size and 
weight. 

Attenuation of structure-borne 
vibrations is the second considera- 
tion in the explanation of low 
sound-level designs. If the struc- 
ture-borne vibrations are allowed to 
pass to the transformer mounting 
base, mounting feet, case and asso- 
ciated equipment, a sound level in- 
crease will result. This is due to 
equipment and components being 
driven and the resulting vibrations 
radiated to actually amplify the 
sound level of the transformer it- 
self. These structure-borne vibra- 
tions are isolated by use of two 
spring mounts located immediately 
‘between the core and coil assembly 
(sound source) and the transformer 
mounting base and case. 


Structure-Borne Vibrations 


Most specifying engineers define 
a maximum air-borne sound level of 
transformers to assure compati- 
bility with the ambient sound level 
expected in their particular applica- 
tion. These limits are based on 
NEMA sound level test procedure 
which dictates a test ambient level, 
position of microphones, meter limi- 
tations, etc. 

Proper testing of audible sound 
level is done in an anechoic chamber 
with very low ambient levels. If 
such a test facility is not used, ex- 
traneous results can be obtained. In 
such a test facility, the transformer 
is placed within the chamber, free 
standing. The unit is energized and 
the sound level recorded. Under 


Intensity level (IL) =10 Log),_1_db 


Where: I=Intensity in watts per sq. cm. 
Note: All IL readings are converted 


eee ea 
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Difference between two sound levels being added (db) 


Basic-Equations 


io © 


to intensity. 
The intensities ore added ond 
converted back to intensity level. 


FIG.3 


these ideal conditions, there is es- 
sentially no increase in sound level 
caused by structure-borne vibra- 
tions. 

If we assume that the trans- 
former meets the specified air-borne 
sound level and no consideration is 
given to the structure-borne com- 
ponent, installation of the trans- 
former can increase the sound any 
number of decibels depending upon 
the construction of the installation. 
It is not at all surprising to experi- 
ence sound level increases of 10 to 
20 decibels. 

Some engineers will attempt to 
isolate these structure-borne com- 
ponents by specifying that the 
transformer be mounted on suitable 
vibration dampeners. Such damp- 
ening devices can be of great help 
in reducing the sound level buildup. 
However, one must recognize that 
they do not isolate the transformer 
base, case, conduit, and associated 
equipment. These can still vibrate 
and radiate air-borne sound even 
though the structure-borne vibra- 
tions are isolated from the main 
building structure. These vibra- 
tions can be transmitted to the case 
and connecting conduit throughout 
the building and result in very ob- 
jectionable sound levels. Even if 
the engineer specifies flexible con- 
duit connections to the transformer, 
he still has not isolated the trans- 
former enclosure. This is very im- 
portant since the magnitude of ra- 
diated sound is directly dependent 
upon the area of the radiating sur- 
face, and the transformer enclosure 
is the largest surface area found 
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NEMA Sound Level Limits 
600V and Below 


NEMA Standards 5kv class 
0-300 kva—58 db 
301-500 kva-60 db 


Sound level decibels 


0 50 100 150 200 


250 300 8350 400 450 500 
Kva 


FIG.4 


among the transformer components. 
Thus, this can become a very large 


contributory source to audible 
sound ‘level. 
It is obvious, then, that the 


proper place for isolation is im- 
mediately following the actual 
source of the vibrations. This is di- 
rectly between the transformer 
core-and-coil assembly and _ the 
mounting base and case. Flexible 
coupling of conduit and auxiliary 
dampeners can still be used as fur- 
ther protection against sound-level 
buildup. With internal suspension, 
however, elimination of external 
isolators will show the least effect 
on the over-all performance of the 
transformer installation. 

The audibility of sound is af- 
fected by: 

1. Frequency 

2. Ambient sound level 

3. Nature of the surroundings 

4. Distance between the observer 
and the sound source. 

The frequency considerations 
have been discussed briefly in other 
parts of this article and will not be 
treated further. The ambient sound 
level and its masking effect is of 
prime importance and should be 
considered. 


Masking 


It is common experience to have 
one sound made completely inaudi- 
ble when another louder sound oc- 
curs. The reverse effect also hap- 
pens. For example, in an office with 
air conditioning, the ambient sound 
level during the day, when activity 
is at its highest, completely masks 
the sound generated by the air con- 
ditioning system. However, should 
one return at some other time, when 
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there are no typewriters or tele- 
phones in use of people engaging in 
conversation, the sound level of the 
air conditioning equipment is very 
objectionable. Actually, the sound 
level of this equipment is no differ- 
ent in the two cases. Psycholog- 
ically, the noise appears louder be- 
cause there is less of the masking 
effect of the ambient noise which 
would reduce the apparent loudness 
of the air conditioning machinery. 

The following can be used as an 
approximate guide for usual trans- 
former and background noise calcu- 
lations: 

“Tf the sound level of the trans- 
former is 10 DB lower than the 
background sound, the transformer 
will be inaudible.” 


Nature of Surroundings 


If the transformer were placed 
in an ideal room with walls that 
were perfectly sound-absorbing, 
there would be no reflected sound 
level in the room. Under this con- 
dition, the sound level of the trans- 
former would be the same as if the 
transformer were located outdoors 
away from any reflecting surfaces. 
This is essentially the sound level 
the manufacturer would report for 
a transformer measured according 
to NEMA Standards. 

It is not possible to reduce the 
sound level of a transformer in such 
a room below this figure. In a room 
with walls of low absorption, how- 
ever, the sound from the trans- 
former will reflect back and forth 
between the walls resulting in an 
increase in the sound level. The 
number of decibels the sound level 
is increased right at the trans- 
former is approximately: 
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DB (Build Up) = 4 


(1 +4 (1 — a) An) 


10 LOGio am 
R 


Surface area of the trans 
former 

Ar = Surface area of the room’ 

a = The average absorption: 

coefficient of the inside 

surface area of room. | 

If the walls absorb sound well, 

the absorption coefficient ap-: 

proaches one and the buildup is: 

zero. If the area of the room 18} 

large, again, the buildup is zero. a 

-The absorption coefficient for the 

room is calculated as follows if vari-, 

ous materials are used on different, 

surfaces of the room: i 


te aA; + acAs 
Ar 

Where: ‘‘a” and “A” are the ail 
sorption Soeticede and area re-| 

spectively of a particular surface. 
Most of the sound from trans- 
formers supplied from a 60-cycle 
current is at 120 cycles. For very) 
small transformers, this may not} 
always be true, but it will be con- 
servative to assume so. The values 
of the absorption coefficients used| 
should be at 120 cycles (or 128] 
cycles as most tables give) instead 
of the sound reduction coefficient) 
which is the average of the absorp- 
tion coefficients at 256, 512, 1024, 
and 2048 cycles. Usually the abe | 
sorption of 128 cycles is low come 
pared to higher frequencies. Trans-| 
formers are quite often put in) 
rooms with walls made of poor} 
sound absorbing materials. For in-| 
stance, poured concrete has an ab-| 
sorption coefficient of .01 at 120) 
cycles per second. Let us consider a} 
room with dimensions 6 by 10 by 10 
and assume the absorption to be .01, | 
We have a room surface area of 
sq ft and a volume of 600 cu ft. 
Assuming a transformer surface 
area of 21 sq ft (based on a 75-kva 
dry-type transformer), the B 
buildup would be approximately 18 
DB. The table below shows the 


Where: Ar = 


bled, tripled and quadrupled. 
values of DB buildup versus A,/ : 
refer to Fig. 2. 


Surface 
Linear Volume Area 
(ft.) (ft.3) (ft.?) 
10x10x6 600 440 
10x 10x12 1200 680 
10x 10x24 2400 1160 
10x20x24 4800 1840 


All figures are based on tram 
former surface area of 21.1 ft.* ami 
absorption coefficient of .01. 


The equation for the buildup and 
r. 2 apply to the sound level right 
\the transformer. At a distance 
‘from the center of the trans- 
mer, the sound level is approxi- 


jJound Level DB = Sly — 
4 qa oP a) Ar 


Ar 
10 LOGio dav? an A 


| here: SL, = Average sound level of 
transformer when tested 
per NEMA Standards 

r = The distance from the 

| center of the transformer 

‘fo calculate “xr” the transformer 

onsidered a sphere of radius rz 

vh that: 

| Aart) = Ar 


The distance “r’” then is the sum 
‘ry, and the distance from the 
‘nsformer of the field point. For 
\etical purposes, “r” is the dis- 
‘ice from the geometrical center 
ithe transformer to the field point. 
ithe buildup of sound level at the 
‘nsformer is larger than three 
‘|, the sound level is essentially 
‘form throughout the room. 
jese equations apply essentially 
ja transformer toward the center 
a room with irregular walls. If 
's is not the condition, standing 
‘ves and focusing will result in 
jne variations from the calculated 
jues at various places about the 


Proximity Effects 


Che foregoing calculations do not 
‘e into consideration the. prox- 
ity effects of the room. By this 
‘mean how close the transformer 
‘mounted to a reflecting surface. 
il transformer is suspended in the 
/ter of an available space, then 
| reflecting medium is a complete 
ere. However, if the trans- 
mer is lowered to the floor in the 
jmetrical center, then the trans- 
jmer sound impinges on one 
ne, and this reduces the radiat- 
| space to a hemisphere. If the 
nsformer is moved to a corner 
ere there are two reflecting sur- 
jes, then the radiating space is 
uced to a quarter of a sphere. 
yh an area would be a wall and 
\floor. If the transformer is 
funted in a full corner, which 
jald have three reflecting sur- 
jes, then the radiating space is 
juced to one-eighth of a sphere. 
jeach of these cases (hemisphere, 
yrter sphere and one-eighth 
jere, respectively), the sound 


60 


Dry Type Specialty Transf. 
600 V and Below 
Special Quiet Designs Available 
25 Kva Through 500 Kva 


Sound level decibels 


30 


0 30 60 90 120 150 180 210 240 270 300 330 360 390 420 450 480 510 


Note: The curve shows representative values of sound level only. Only sizes 25kva 


and above are considered here. 


level buildup for dry-type distribu- 
tion transformers would be approx- 
imately 14, 3 and 44 DB more, re- 
spectively, than by the formulas 
above or by Fig. 2. 


Two or More Transformers 


When two or more transformers 
are placed within the same room, 
there is naturally a sound level ad- 
dition. This addition is not a nu- 
merical addition or an average of 
the two or more sound sources. To 
make this addition, the sound levels 
at a-given point due to each trans- 
former should be computed by the 
formulas given previously. Then 
the sound intensity for each can be 
computed from the decibel values, 
the intensities of the various sounds 
are totaled, and the decibel value 
of the total sound computed from 
the total intensity. The decibel 
value and intensity are related by 
this formula: 


DES— 10 sLOG.. L/10r2 


Where: I is in watts per sq cm. 

Fig. 3 is a curve for totaling two 
sounds, based on the above relation- 
ships. This curve can be used to 
total any number of sounds by first 
totaling two of the sounds, then the 
subtotals combined with a third, the 
new total with a fourth, etc. 


Transformer Sound Level 


The National Electrical Manufac- 
turers Association (NEMA) and 
the American Standards Associa- 
tion (ASA) have established cer- 
tain maximum values of sound level 
according to kva size and voltage 
class; see Fig. 4 for the dry-type 


Kva 
FIG.5 
distribution classes. In almost 
every installation, transformers 


meeting these limits will have sound 
levels which amply satisfy the ap- 
plication needs. However, in Fig. 5 
a curve of sound level versus kva is 
given for a special quiet line of 
transformers. Such low sound level 
transformers are only necessary in 
very special circumstances. They 
might be a waste of money in many 
applications since standard “‘off-the- 
shelf” apparatus will be more than 
sufficient if the recommendations of 
the manufacturer are followed. 

Sound amplification can be 
greatly reduced by using the follow- 
ing general suggestions for install- 
ing indoor transformers: 

1. The transformer should, where 
possible, be installed in an area 
where the sound level would be the 
least objectionable. 

2. Nearby reflecting objects or 
enclosures which will resonate or 
echo should be avoided as well as 
mounting the units in areas which 
tend to amplify voice such as stair- 
ways and hall areas. 

3. Tile, brick, concrete, masonry, 
or steel walls as well as floors and 
ceilings are poor sound absorbers 
and should be avoided whenever 
possible. Acoustic absorbing ma- 
terials may have to be used to re- 
duce excessive sound buildup. 

4, Avoid mounting the trans- 
former on walls, partitions, bal- 
conies, floors, etc., having light 
mass. If the weight of the mount- 
ing surface corresponding to the 
projected area of the transformer 
is greater than or equal to the 
weight of the transformer, the pos- 
sibility of amplifying the sound 
waves in the structure will be 
greatly reduced. 
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@ ESTIMATING FORUM—XX 


How To Allocate 
Estimating Time—Part I 


Hours Per $1,000 of Contract Base Cost Method 


By Ray Ashley, Research and Consulting Engineer, Oak Park, Ill. 


STATEMENT: 


An important function of good electrical contract- 
ing management is the accurate allotment of time 
for estimating individual projects. Expeditious use 
of the estimating department is dependent on this 


A study, in two parts, will be made of possibl 
methods of allocating estimating time. This firs’ 
article will investigate the hours per $1,000 of basi 
job cost method which has been used by some con 


function. 


QUESTIONS: | I. How many estimating man-hours did contractors allow per 
$1,000 of contract base cost when the mechanic’s rate was 


tractors. 


$3.00 per hour? 


2. What are the three principal reasons why this particular method 


is not generally applicable? 


ANSWERS: 1. Two hours of estimating time per $1,000 of contract base cost. 
2. This method is not generally applicable because: 


a) The units are only temporary. 


b) If the units are applicable to complete installations, they 
are too low for installation-only work. 
c) Given units apply to contracts in a very limited bracket. 


DISCUSSION: 


A Temporary Unit 


The unit, two hours per $1,000, 
was established for a limited num- 
ber of contracts when the mechan- 
ic’s rate was $3.00 per hour. It was 
applicable to large, well-engineered 
projects. 

In these times of rapid inflation, 
the unit—hours per $1,000—de- 
clines rapidly. At two hours per 
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$1,000, estimating time for a $30,- 
000 base-cost project would be 60 
hours. Suppose prices are inflated 
one-third. The same project would 
then have a base cost of $40,000, 
but the estimating time would still 
be 60 hours. The unit would then 
be 1.5 hours per $1,000. 


Unit Check 


Fig. 1 has been developed to pro- 
vide a check on the two-hour unit. 


It gives estimating costs in 
centage of contract base costs 
two rates of estimators’ pay. i 

A rate of $4.00 per hour for th 
estimator was used in Example } 
Cost of estimating the job Wi 


PE oo 3 el 


tract. 

In Example II, a $3.50 per how 
rate was used for the estimatoll 
Here, the estimating cost was 0.7% 
of the contract base cost. j 


| The average cost for Examples 
‘|L and II is 0.75% of contract base 
‘ost. This checks with values given 
\for the better projects listed in “A 
‘Study of Estimating Costs” pub- 
jished in the April 1960 issue of 
‘\Glectrical Construction and Mainte- 
{ vance. 


Installation-Only Projects 


| It is general knowledge among 
}lectrical contractors that the time 
jrequired for estimating installa- 
jjion-only projects is practically the 
j/jame as that for jobs where the con- 
‘iractor is to supply the materials 
~vlong with labor and installation 
iervices. In the following compari- 
jon, we will assume that the time 
)s the same. Detailed discussion of 
nstallation-only costs can be found 
n “Electrical Contracting” (Mc- 


| Fig. 2 shows two cost estimates 
\€ the same project. One is based 
in a complete installation (material 
“nd labor). The other is for instal- 
'ation-only (material furnished by 
_iwner). Both require the same 
umber of estimating hours, since 
| ei and equipment quantities 
‘oust be noted to establish labor 
ours. 

| Example 1-A (Fig. 2) is a com- 
_ilete installation with a sell price 
if $13,365 and a base cost of $10,- 
00 ($6,000 material, $4,000 labor). 
jm the basis of two hours per 
_ |1,000 of base cost, estimating time 
-s 20 hours (2 times 10). 
Example 1-B (Fig. 2) is the same 
jroject figured on an installation- 
jnly basis (material furnished by 


~aegue: ——— 
4 


"B00. The same 20 hours would 
-e required to estimate the job. But 
Jere the cost is $4,000 (labor only). 
jfence, the estimating hours per 
_|1,000 of base cost would be 20/4, 
r 5 hours. Compare this with the 
-hour unit in Example 1-A. 

The logical conclusion is that a 
enerally applicable estimating- 
ime unit should be based on job- 
ibor hours instead of job base cost. 


dimited Application 


Experienced estimators know 
hat estimating-time units, like la- 
or units, are standards which must 
e adjusted to suit the job at hand) 
‘he foregoing shows that the 
hours per $1,000 base cost unit” is 
ubject to too many variations to 
ermit ready application to a large 
ange of projects. In the next arti- 
le, a unit based on job-labor hours 
‘ill be studied. 


‘wner) and carrying a sell price of 


Fig. 1—Check on Estimating Costs 
Based on 2 estimator-hours per $1,000 of contract base cost* 
Project Cost Data 


Gontracteprice:(sell) eis ctne = roi da tae mene, ory tes aioe eigen $12,000 
Estimated) base costi(0:75" 512 OOO) er ture at ea Waren eae. |, 9,000 
Material/labor ratio—60/40 
Base cost—material (0.60 * 9,000)..................-.5. 5,400 
Base cost—labor (0:40 K 9,000)... ...5:...2s200+e-se eee 3,600 
Estimated hours to figure job ee 2 18h 
: = ours 
imated hours to figure jo 1,000 
* Mechanic's rate of pay—$3.00 per hour. 
Example I—At $4.00 per hour rate for estimator 
Cost of estimating—dollars (18 X 4).........0 0... c cece eee $72.00 
Cost of estimating— t of b t = 0.008 
ost of estimating—percent of base cos 9,000 
Estimating cost equals 0.8 % of contract base cost. 
Example II—At $3.50 per hour rate for estimator 
Cost of estimating—dollars (18 X 3.50)...............0 000s $63 .00 
6 
Cost of estimating— t of b t = 0.007 
ost of estimating—percent of base cos 9,000 
Estimating cost equals 0.7 % of contract base cost. 
Fig. 2—Estimating Time 
Complete vs. Installation-Only Projects 
Example 1-A Complete Insta!!ation (base cost $10,000). 
MATERIAL LABOR 
Beiseccostsnemrie bat. ai tentes rca nee $6,000 $4,000 
Directsiobicostsenvrmirisee: | Sen tes, 2% 120 6% 240 
Completetiob:cosism os cee ee a 6,120 4,240 
Overhead: yc siti, Meer ash opees 10% 612 35% 1,484 
6,732 5,724 
Returnigneccme teria, testes Sokns 5% 337 10% 572 
BORIS LX 1 fl abet Aad oa $7 ,069 $6,296 
Sellilabonegeey carnitine aes 6,296 
Sellithegiobmpet: sven eviews Syn saners $13,365 
Estimating time at 2 hrs. per $1,000 of base cost—20 hrs. 
Example 1-B Installation-Only Project (base cost $4,000). 
MATERIAL LABOR 
Base costsi tien a EES eck ks east ($6,000) by owner $4,000 
Excesssiabor.(|-@contract) wesc isi.) faye be Sat eedbants mie ae 10% 400 
ikeptet foley te (Sie 2s A Sachs ay Hee nether ma eae ilies Mere 4,400 
Direcihiobrcostsmcan spt eeare t<coe is cc: iAs Tevabatey conte « 6% 264 
om pleteriobicosts sentation 4,664 
ORTON Is ot SRE AYA oR ee Ree rice Ce OE 35% 1,632 
6,296 
Material service (22% of $6,000)... 0.0.0... 0... cece 150 
6,446 
REUOITIOE ES tye eae Mase be cork ina) ns) efi eae elie ord) ehalral ods out 10% 645 
Ss Chretere] SS aa 5 ic Se Se ee eee $7 ,091 


Estimating time (see Example 1-A)—20 hrs. 
Estimating time per $1,000 base cost (20/4)—5 hrs. 
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FOUR UNIT VENTILATORS, each rated approximately 30 


73-KW HEATING AND VENTILATING UNIT is 
one of two that heats and ventilates the 8000- 
sq-ft gymnasium. Return air enters shaft at bot- 
tom, mixes with outside air in plenum at unit, is 
heated and discharged into area. 


kw, condition the 3400-sq-ft cafeteria. Floor-mounted on | 
outside walls to facilitate fresh-air intake, similar units, each | 
rated approximately 15 kw, heat and ventilate classrooms } 
and laboratories. Units are supplied at 480 volts, 3-phase. | 


In New Jersey “Icebox” country ... 
Electric Heat 
For High School q 


Design, application and installation details for a large, modern all-electric high | 


i 
school using over 1500 kw of various types of space heating equipment. Featur- I 
ing an extensive control system to minimize operating costs, this electric heat in- | 


} 
stallation saved nearly $70,000 from initial expenditures and is expected to ~ 


save over $1,000 operating dollars per year. 


OCATED in the “icebox” coun- 
try of Northern New Jersey 
where winter temperatures 

drop below zero, the recently com- 
pleted all-electric Roxbury High 
School at Succasunna affords a 
distinct illustration of how electric 
heat provides more advantages at 
lower costs. 

For example, students and teach- 
ers enjoy greater safety, dependa- 
bility, cleanliness and comfort. Tax- 
payers benefit from a lower in- 
debtedness and interest charges 
because initial costs were reduced 
by nearly $70,000. 

Moreover, operating costs are ex- 
pected to be minimum. Taking all 
factors into consideration, this elec- 
tric heat installation is expected to 
save over $1000 per year in oper- 


By Robert J. Lawrie 


ating costs. These operating sav- 
ings were based on several signifi- 
cant factors including: initial sav- 
ings and interest; comparatively 
low electric rate (1.8 cents per 
kwhr); dollar value assigned to 
classroom space gained by eliminat- 
ing boiler room, boilers and associ- 
ated equipment; savings gained by 
eliminating boiler attendants and 
boiler maintenance; and reduced 
insurance rates. 

In addition, flexibility of the elec- 
tric heat installation was evaluated 
because of the greatly reduced cost 
of enlarging the heating system 
when planned future classrooms are 
added. 


Also considered was the lower 


cost of operating the electric heat 
system on cool days when only 
small amount of heat is needed ¢ 
to heat a single room or area durin 
a Christmas vacation or on othe 
similar occasions. 

Because the 87,000-sq-ft hi 
school has facilities to meet prag 
tically all ramifications of mode 
education, heating methods varie 
considerably. As an example, larg 
heating and ventilating units (7% 
kw) condition the gym and aud 
torium. In classrooms and labo 
tories, unit ventilators provide bot 
heating and ventilation. For s 
plementary heating and for smaller 
areas, both baseboard heaters ant 
wall convectors were selected. A 
entrances and in corridors, forced 
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Explosion-proof unit 
in paint room 


Gymnasium 


Auditorium 


Cl. rm. Cl.rm. 


=— 


“Future classrooms 


Il convector units- 300Watts to 26.6kw 


qi equipment rotings are in kw except where noted. 
/ Installed 


in ceiling 


ic. 1—Floor plan of Roxbury High School shows location 
|d power ratings of the seven different types of space heat- 
a equipment. The 152 separate installations account for 


ee = “ Be eae 3 


)iRCED-AIR UNITS provide high-capacity heat in corridors, 
pbies, entrances or in other areas where heat losses are 
jmparatively high. Rated 6.7 kw, this unit is connected at 
to volts, 3-phase. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE 


12.6 12.6 


Installed 
in ceiling 


12.6 


12.6 


12.6 13.5 


1558 kw of the total connected load of 2155 kw. Various 
types of equipment and application methods provide optimum 
environment conditioning. 


Seas aw 


WALL CONVECTORS supply supplementary heat in audi- 
torium. Main heat is supplied by two 73-kw heating and 
ventilating units through ducted diffusers. Wall convectors 
shown are rated 2.8 kw and are connected at 277 volts. 
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TEMPERATURE CONTROL PANEL is one of six which con- 
trols heating equipment and vent fans. TCPs are indexed for 
day, night or warm-up operation from a master clock- 
supervised panel. Panel shown controls the gymnasium zone. 
Switches at top left can be set to override master system 
supervision for manual control of the zone. 


air units afford space heating. And, 
in the paint shop, an explosion- 
proof unit was required. 

To meet State requirements for 
ventilation, many units perform the 
dual service of heating and venti- 
lating. In addition, these combina- 
tion units can be used for natural 
cooling in warm weather. However, 
because the State insists on maxi- 
mum ventilation for schools, most 
heating equipment selected is of 
maximum kw for the space it 
serves, j 


Heating equipment and exhaust 
fans are automatically controlled 
through a master panel and local 
control panels. Also, units may be 
individually controlled through 
their respective “day” or “night” 
120-volt thermostats mounted near- 
by. Main-power step contactors 
or heavy-duty mercury switches, 
thermal cutouts, circuit-breaker 
disconnect devices, and control re- 
lays are installed within the enclo- 
sure of each heating equipment or 
mounted nearby. 


Outdoor Morning 
"night air warm-up 
Master = ees clock te oe 
control panel I 
uctorived step-control any [T ea 


control 


Override 
Zone switches 
temperature (' W 


ores | 25°-10° 


1 


panels 


Admin. Class rms. 
Class rms. Library 
Art 
Mechanical 
drawing 
TCP-26 


+ 


1 

li 

{ 

Le to TCPs 
Neat fan 


control ™ Night 
\ 
\ 


Teereclel 
remotely connected 
to relays at TCPs 


Manual) Kitchen 
control & 


Cafeteria 


HCP =155 


‘To control circuits and thermostats at individual heating equipment and vent fans 


FIG. 2—Automatic control system for heating equipment and exhaust fans incorpo- 
rates a master control panel, six local temperature control panels and relays or 
thermostats, which are installed near or within each unit. A 72° F temperature, 


maintained during the school day, is controlled by the ‘’day’’ thermostat. 


“Night” 


thermostats maintain a 60° F to 65° F temperature from 3:30 PM to 4:00 AM. 
During the warm-up period (4:00 AM to 8:30 AM) each zone is returned to 72° 
at 48-minute intervals, which minimizes kw demand. The outside thermostat varies 
temperature control according to outside air temperature. Manual override switches 


are provided at all control panels. 
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RECORDING DEMAND METER is examined by A. W. Rottneft 
applications engineer (left) and G, F. Ledder, New Jersey] 
Power and Light Co. Demand meter provides means for 
checking proper operation of control system. Main circuit} 
breaker can be seen below metering compartment. Molded-| 
case circuit breakers (at right) protect main feeders. 


. APRIL, 1962 


i 


Adequate insulation minimizes) 
heat losses in winter and reduces} 
heat gain in summer. To reduce} 
heat loss through glass areas, all: 
windows are double paned (4-ir 
air space between panes). Entrance: 
doors have #-in. thick wire elas 
and are weather-stripped. 


For perimeter insulation, 14-in / 
thick polystyrene was installed 4 in. 
high and 2 ft horizontally under | 
the slab. A vapor barrier of poly- 
ethylene film was installed under, 
the entire slab. Expanded polysty-| 
rene insulating boards, 2 in. thick, 
insulate all outside walls. These 
boards are installed in the 3- -in.) 
space between the outside brick and! 
concrete blocks allowing the remain-| 
ing 1 in. of air space to act as addi- 
tional insulation. ) 
Effective roof insulation was! 
economically accomplished by ~ 
stalling pre-cast concrete roof sl 
which were supplied with 2-i 
thick insulating fiberboard e 
bedded. Air space in the false cei 
ing provides additional insulation. 


Heating and Ventilating Uni: 


Auditorium-type heating a 
ventilating units, designed to ¢o1 
dition large volumes of air, operate 
at 480 volts 3-phase and rangé 
in size from 18 to 73 kw. In the 
8000-sq-ft gymnasium, two 73- 
units installed overhead provid 
heating and ventilating directly 
into the area. Controlled by mo 
ized dampers, return air and fres! 
outside air are mixed in a modulat 
ing plenum prior to being heate 
and discharged into the gym. 
other large areas, such as the audi 


rium, kitchen, and shops, similar 
mits serve their respective areas 
yhrough ductwork and diffusers. 


Unit Ventilators 


Classroom-type heating and ven- 
jilating units range in size from 12 
jo 80 kw, operate at 480 volts and 
Incorporate fresh-air intake ducts 
for space ventilation. Mounted on 
utside walls to facilitate fresh-air 
mtake, these units serve class- 
rooms, laboratories, the library and 
bther limited-space areas where 
students congregate. A motorized 
jlamper controls fresh-air intake; 
aeating elements are step con- 
trolled by the room thermostat 
subject to master control super- 
vision, 


- Cabinet Forced-Air Units 


Mounted flush or semi-recesssed 
In wall space, forced-air cabinet- 
type heaters provide high-capacity 
heat in the lobby, corridors and at 
jantrances. Connected 480 volts, 
3-phase, these units range from 
3.3 kw to 13.7 kw according to the 
jheat loss in their respective areas. 


Cabinet Convectors 


Cabinet convectors ranging in 
‘size from 1 kw to 3 kw serve spaces 
here heating requirements are 
‘nominal and where units possibly 
‘may be subjected to abuse. Con- 
nected 277 volts single-phase, these 
‘units are wall-mounted in lavato- 


‘also selected for areas where wall 
space was insufficient for baseboard- 
‘type heaters. 

In other instances where wall 
jspace is limited, unit heaters 
j/mounted overhead are used. 


Baseboard Heaters 


Low-wattage baseboard heaters, 
‘operating at 277 volts single-phase, 
serve small areas such as waiting 
rooms, small offices and storage 
rooms. These units are installed 
in multiples of 2-, 5- and 8-ft 
lengths. Installations range from 
1300 to 1250 watts. 


Wall Convectors 


‘ Wall convector installations heat 
various sized areas. Connected at 
277 volts, single-phase, these sec- 
tional units (2- to 6-ft ‘unit 
lengths) are mounted in tandem 


ries and in small offices. They were _ 
trol 
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forming installations which pro- 
vide from 300 watts to 26.6 kw of 
heating. When mounted under win- 
dow sills in classrooms and offices, 
these units are effective as draft 
barriers. At the back of the stage, 
in locker rooms, or in other areas 
where students are active, they are 
mounted at eye level. 

In the auditorium and in some 
laboratories and shops, wall con- 
vectors supplement the main heat 
source, which is ducted from large 
heating and ventilating units. 


Control System 


To minimize kw demand and 
operating costs, an extensive con- 


BASEBOARD HEATERS are supplied at 
277 volts, 3-phase. These units serve 
small areas such as waiting rooms, small 
offices or storage areas, Sections of 2-, 5- 
and 8-ft lengths are installed in tandem 
to provide from 300 to 1250 watts of 
space heating. 


system regulates heating 
equipment and exhaust fans. This 
system incorporates day-night con- 
trol, which allows room temperature 
to be set back automatically dur- 
ing unoccupied periods; morning 
warm-up, which brings room tem- 
perature to 72° F but does not 
allow ventilation during warm-up; 
zone control, which permits stag- 
gered morning warm-up to mini- 
mize kw demand; and ouwtside-air 
control, which regulates the entire 
system according to outside air 
temperature. 

In addition, each equipment is 
thermostatically controlled provid- 
ing individual operation of each 
area served. Manual control is pos- 
sible when particular areas or 
rooms are to be used “after hours” 
or during unscheduled events. 

Major components of the control 
system (see Fig. 2) include a mas- 
ter control panel, six local tempera- 


ture control panels installed in 
their respective areas, and indi- 
vidual controls on each equipment. 
Mounted within the master panel, 
a “day-night” clock, an ‘outdoor 
air” clock, and a “morning warm- 
up” clock are the heart of the con- 
trol system. 

From 8:30 AM to 3:30 PM, the 
“day-night” clock indexes the tem- 
perature control panels for normal 
“day” operation of vent fans and 
all heating units to obtain a con- 
stant 72° F temperature. From 
3:30 PM to 4:00 AM, “night” con- 
trol permits operation of heating 
units to maintain a 60° F to 65° F 
temperature. At 4:00 AM, the 
“morning warm-up” clock indexes 


ty 
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UNIT HEATER provides additional heat 
in kitchen. Louvers can be adjusted to 
direct strong blast of warm air to any 
level. Unit shown is 9 kw and is con- 
nected at 480 volts, 3-phase. Small trans- 
former on wall provides 115 volts for fan 
motor and control relays. 


each zone temperature control 
panel, one every 48 minutes, until 
each zone reaches the preset tem- 
perature of 72°. This allows a 
staggered warm-up period, prevent- 
ing excessive equipment operation 
at one time, thus minimizing kw 
demand. 

The “outdoor air” clock prevents 
operation of all exhaust fans and 
holds fresh-air dampers in their 
closed position during the night 
cycle and during morning warm-up. 
During the day cycle, ventilation 
operates according to area needs. 

Override switches, located in each 
temperature control panel, allow 
manual control of each area, Heat- 
ing equipment in the auditorium 
and in the kitchen-cafeteria area 
is not supervised by the master 
control panel. This equipment is 
controlled from their respective 
temperature control panels. 

(Continued on page 189) 
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Primary-voltage distribution for . . . 


Floodlighting a 
Baseball Field 


Overhead primary distribution to tower-mounted transformers supplies a high- | 


intensity floodlighting installation at a Houston, Texas; high school. Here’s a | 


fully detailed study of design and construction. The electrical installation was 


made by Dickey Electric Company. 


By Weldon W. Henderson, Electrical Engineer, Jochen & Henderson, Consulting Engineers, Houston, Texas. 


possible floodlighting of a base- 

ball field at Spring Branch Se- 
nior High School, Houston, Texas. 
Here, primary distribution carries 
power overhead to transformers 
mounted on steel towers, with sec- 
ondary feed to arrays of floodlight 
luminaires at the tops of the tow- 
ers. A wealth of interesting detail 
—both design and construction—is 
involved in this project. 

Design of the floodlighting sys- 
tem was, naturally, greatly influ- 
enced by the anticipated use to be 
made of the ball field. First, the 
floodlighting system had to be a 
high quality installation to with- 
stand very frequent use. In this 
area of the country, baseball is al- 
most always played at night. And 
this field would be used not only by 
the high school team, but also by 


Mp sess efficient circuits make 


many other baseball teams of the 
various leagues in the school dis- 
trict—Little League, American Le- 
gion, etc. And the lighting was not 
to serve simply as auxiliary lighting 
for late innings at dusk. It had to 
provide continuous-duty, high-in- 
tensity lighting for long use during 
full darkness. As a result of the 
heavy-duty needs of this ball field, 
economy itself demanded concentra- 
tion on ruggedness and reliability 
in the equipment and quantity and 
quality of lighting on the field. 
Correlating such factors as area 
of the playing field, need for uni- 
form intensity and required lumens 
of light, basic design was resolved 
to a layout of eight clusters of 
tower-mounted luminaires—a total 
of 168 luminaires. This was also 


, based on the use of both narrow- 


beam and wide-beam floodlights 


carefully aimed to blanket the field 
with a uniform intensity of 40 foot-— 
candles. Incandescent floodlighting ~ 
was selected for its economy and 


suitability to the design need for a s 
large number of units to achieve’ | 


uniformity of lighting level. 

The luminaires selected are gen- 
eral-purpose enclosed _ sports-field 
floodlights with spun aluminum re- 


flectors—for narrow beam pattern | 
or wide beam pattern, as indicated’ | 


on accompanying aiming plans, Fig. 
1. The rear reflector and lamp re- 
ceptacle housing on each luminaire 
is readily separated by spring 
latches from the mounting bracket | 
and front reflector assembly, for | 


quick relamping without need for — 


tools. A gasket is used to make the 
unit completely raintight. The heat- 
resistant, impact-resisting glass 
cover is spun-sealed on the front re- 


Panelboard 
on tower 


Conduit riser 
from transformer 


Conduit fittings 
with cords coming 
out to fixtures 


Watertight bushing 
with rubber gland 


Wire hole covers oh fitting, turned 
facing down, with cords emerging 
through holes 


FIG. 3—Cord connection of each floodlight is made through a wire hole cover of a conduit fitting, facing down and pitched to | 
avoid water entry, with watertight assembly of the components. 
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‘ach floodlight is aimed. 
‘pecs that the 


ures to be installed.’’ 


lector assembly. The mounting 
bracket on each fixture is a steel 
‘runnion type for attaching to steel 
‘mgle-iron cross pieces on the tower 
issembly, including a _ built-in 
wrench for positioning. This 
»racket incorporates horizontal and 
vertical degree scales for rough 
liming of the fixture, with an auto- 
matic repositioning stop to reset 
the fixture at its aiming point. A 
duilt-in notch provides for accurate 
viming of the fixture at a point 
marked on the playing field. Each 
fixture is equipped with a PS-52, 
1500-watt clear incandescent lamp, 
rated at 105 volts to provide full 
output even at the low side of any 
voltage variation at the lamp socket. 

An array of floodlights is set at 
the top of each of the eight towers 
used to light the playing field, Fig. 
2. The fixture group on each tower 
is supplied from  panelboards 
mounted at the top of the tower. 
Each luminaire is fed from one 30- 
\ ae quick-make, quick-break cir- 
cuit breaker in a panel. Each panel 
has 120/240-volt, 3-wire, single- 
phase bussing with main lugs for 
connection of the feed to the panel. 
Panel enclosures are raintight and 
weather resistant. Connection from 
each luminaire to a panel CB is 
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IG. 1—Aiming plans show the point on the field to which 
It was a requirement of the job 
“‘manufacturer of the fixtures to be installed 
hall furnish an aiming diagram for the combination of fix- 
From their mounted position on the 
Pwers, fixtures were aimed at these spots by means of the © 


made in conduit as shown in Fig. 3. 
Circuits come out of panel in con- 
duit, then turn down and out of 
conduit through tee fittings with 
watertight covers with holes for the 
cords. The fitting is installed with 
the cover facing down. The cord for 
each luminaire is then looped over 
to the terminal compartment on the 


~ fixture. 


Each lighting panel on a tower is 
fed by a set of TW conductors run 
up the tower in conduit. Where two 
panels are used for the main field 
lighting on a tower, the panels are 
tapped from one set of riser con- 
ductors. These conductors originate 
from the secondary of a 7200/120- 
240-volt single-phase transformer 
on a platform half way up the 
tower. These transformers are 
sized and located as shown in the 
basic distribution diagram, Fig. 4. 
Each transformer is a completely 
self-protecting unit, incorporating 
built-in lightning protection and 
thermal overcurrent protection. 
Each is class B-2, with cover- 
mounted high-voltage bushings and 
with four 24% full-capacity-below- 
normal voltage-taps. 

Although the electrical specifica- 
tions listed tapered steel poles as 
the first mounting method for the 


aiming notch on each fixture mounting bracket. 
eight fixtures aimed away from the playing field to provide 
low-level lighting for the spectator area and the approaches 
to the field. These eight units and four others which face the 
playing field are circuited separately from panels fed from a 
15-kva transformer which is switched by a manual oil switch. 
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70 Narrow beam floodlights 
98 Wide beam floodlights 
168 Units total 


Note the 


l2-circuit panel 


2circ 
pni.to 
back 
lights 
FRONT Al, A2 
lé-circ pnl Owe 
FRONT C2 and C3 BACK Al,A2 


\2-circuit panel 
= [2-circ, panel 


FRONT Cl and C4 


(6circ. O° 


panel 4-circ. pnl, 
2 front 
lights 
and 2 
l2-circ. back 
panel OG) l lights 


FRONT Bl ond mre 


C ) Top arm ( ) 


BACK BI and B2 
FIG. 2—Floodlight clusters and panel- 
boards are mounted on the towers as 
shown here. 
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Guy wire 


15 kyodor SUPPLY pole 


ee al 


375 KVO yea 


2 


—*—Floodlight tower 
> Transformer 
—=— Down guy 
——Head guy 
—-+Primary 7200/12470 Y 
-+## Secondary 120/240 hotwires 
and neutral 


FIG. 4—Distribution layout shows primary and secondary overhead circuits from the 
main supply pole to the various steel towers of the system—towers with and without 
transformers, as indicated. Three towers are shown in accompanying photos which 
are identified to correspond to the numbers on the plan. Angles of photos are also 


indicated by arrowheads. 


floodlights, two alternate methods— 
steel towers and wood poles—were 
also presented. Steel towers were 
selected at about a $3,000 saving 
over use of steel poles. The price. 
differential between the towers and 
the less expensive wood poles was 
not great enough to warrant sacri- 
ficing the strength and durability 
of the steel towers. 

Each tower is a four-post struc- 
ture of galvanized angle steel. Each 
is designed to support the numbers 
of 20-in. floodlights shown in Fig. 4 
and is capable of withstanding a 
100 mph wind. Reinforced concrete 
foundations are used for the steel 
towers. 

Electrical power distribution is 
made as shown in Fig. 5. Primary 
3-phase, 4-wire, grounded supply 
at 12,470Y/7200 volts is made from 
a utility pole line to a wood pole 
adjacent to the ball field. -Com- 
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plete control of the lighting system 
is exercised through the use of oil 
switches mounted on a crossarm on 
the service pole and connected for 
ON-OFF control of the incoming 
primary lines. 

One manually operated, single- 
pole oil switch controls phase B of 
the supply and feeds a single-phase 
7200/120-240-volt, 15-kva_ trans- 
former on the wood service pole for 
a total of 12 lights—four facing the 
field and eight covering the grand- 
stand area along the baselines—for 
low-level lighting when the entire 
floodlight system is not turned on. 
This switch is manually operated 
from the bottom of the pole by a 
4-in. galvanized pipe operating rod 
run up the pole to the switch. 

Three single-pole oil switches— 
one in each of the three supply 
phases — are electrically operated 
units with 120-volt operating coils 


TOWER A-1 is fed from right in all 
Top conductor is phase A of primar 
supplying this tower and continuing on t 
left to supply tower B-1. Primary of 
transformer on tower here is fed by tap 
to primary phase A and the common 
grounded neutral for primary and second- | 
ary circuits. The common neutral is the | 
heavy conductor just below the primary 
phase. The transformer secondary sup- 
plies 12 floodlights at the top of t 
tower and the 3-wire secondary is also | 
run back to the right to feed 12 floo 
units on tower A-2 (which does not haye | 
its own transformer). This secondary run 
to A-2 consists of the two bottom conduc- | 
tors (the hot legs) in the group of fi 
plus the common neutral. The other tw 
conductors coming into this tower from 
the right (the third and fourth up fro 
the bottom) combine with the commo 
neutral to make up the 3-wire, 120/240- 
volt circuit, from the 15-kva transformer | 
on the main supply pole. This circuit 
which is controlled by the manual pri- 
mary switch ahead of the 15-kva trans- 
former, feeds two A-1 floods facing spec- | 
tator area and four floods on B-1. 


tapped from the secondary of the 
15-kva transformer on the pole. | 
a result, these electrically operated } 
switches can only be controlled when — 
the manual oil switch feeding t 
transformer is closed. The 120-vo 
coil circuits are run in conduit from — 
terminal boxes on the switches 
a 30-amp fused switch at the lowe 
end of the pole. Padlocks are pro: 
vided for safeguarding the switel 
and the manual operator from 
unauthorized use. 
Each of the primary oil switches 
is rated for 14.4 kv. The single 
manual switch is operated by 
handle protruding from the housin; 
and connected to the operating rot 
running to the bottom of the pole 
Electrical operation of each of t 
other three units is provided by 
120-volt motor-operator which 
remotely controlled from the botton 
of the pole. 


t 


ers : : Es oe a oo 8 ) 
OWER A-2 is supplied from the right in 


‘/t right are (from top to bottom): pri- 
“ary phase B; primary phase C; grounded 
jeutral common to primary and second- 
iy one secondary hot leg from 15-kva 
Jansformer for two floods on A-2 and 
jour floods on B-2; the other hot leg for 
-econdary circuit to the low-level floods 
\n A-2 and B-2; one secondary leg from 
bs transformer on A-1, supplying the 12 
joods on A-2 facing the field; and the 
‘jther hot leg from A-1 transformer, for 
ine main floods on A-2. 


service pole by utility 


Phase A 


On back On back 


- 


3-electrically operated oil switches controlling 
phases A,B and C primary 


All primary wire No.4 bore MHD 


On back 


IG. 5—Electrical distribution scheme for the complete floodlighting system. 


TOWER C-4 is fed from right of photo. 
Three conductors coming in at right are 
(top to bottom): primary phase B; primary 
phase C; and the common neutral. The 
transformer on this tower is fed by phase 
B and neutral. From the secondary, con- 
ductors are carried in conduit up to the 
floodlight panel at top of tower and an- 
other set of secondary conductors (the 
bottom three conductors at left) is run to 
the left to serve the lighting panel on 
tower C-3. The top conductor running out 
at the left is primary phase C which is 
run to supply towers C-2 and C-1, 


PRIMARY SUPPLY for entire electrical 
system is brought into this wood pole be- 
hind home plate. The two oil switches 
at left and the one far right on the cross- 
arm are electrically operated from switch 
at bottom of pole to provide ON-OFF con- 
trol of the three primary phases for the 
bulk of the field-lighting floodlamps. The 
other oil switch—the second from right— 
is manually operated by a rod handle run 
to bottom of pole and switches one pri- 
mary phase to energize a 15-kva trans- 
former on this pole. The transformer 
provides power for the motor-operators. 


/4-DiSC. Sw. 
P 


Primary service 7200 /12,470 Y, Terminal pole 2. + Pot. tran. 


He 
includes disc. sw. and metering. Connection to Current tran. 


Service 
pole 


Phase B Phase C 


Tie (Es files! Tae Yale Yio Fea | 
iPad pa a Rall 
OAM 


DANO 


Lightning arresters 
oie 


Control 
switch. 


Oil switch, 
manually 


Ehase B operated 


Manual 
operator 


7200V pri. 
15 kva. 


(20/240 sec, 


These panels for lights 
on top crossarm of poles 
shown. 2 wide beam units 
on back and 2 on front 
of poles BI and B2 
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About emergency power— 


When the Lights Fail 


A discussion of emergency electric power for safety in modern build- 


ings, covering basic requirements of the NFPA Building Exits Code. 


By Robert S. Moulton, Consulting Fire Protection Engineer, Boston, Mass. 


TYPE 1 EMERGENCY LIGHTING 
CASE 1- TWO SEPARATE SOURCES THROUGHOUT BUILDING 


—=— AC service 


DC ‘service 
Lighting units on 
both sources alter- 
nated throughout 
building for high 
reliability of lighting 


CASE 2- BATTERY BANK AT SERVICE LOCATION 


Alternate position 
of disconnect switch 


Automatic transfer switch to turn 
on battery when main power fails 


Lighting units 
operate on ac 
or de 


Trickle 
charger 


CASE 3 - SINGLE UNIT DEVICE INSTALLED ON BRANCH CIRCUIT 


Normal 
’ Relay to turn light - 
Switcthcb ruse onal eee Ov 
when main 


power fails 


Source 


Low voltage 
emergency 
light 


Busway 


Emergency generator picks 
up essential load if outside 
source to building fails or 
if internal 
fault de-ener- 
gizes the 
busway 


Automatic 
throwover > 
switch 


Lights pump 


Eqpt. room «<—+—0™ ~ Boiler feed pump 
Spare —_——" Se Boiler No. { 
Lights a ~o———> Boiler No. 2 


Lights 


Emergency power panel 


floor of a New York hotel build- 

ing during the “black-out” last 
June, my thoughts went immedi- 
ately to the subject of emergency 
lighting. Where were the stairs, 
where were the emergency lights— 
what were New York’s require- 
ments—did they observe the pro- 
visions of the Building Exits Code, 
the NFPA standard which deals 
with all phases of exit safety includ- 
ing, of course, lighting of exits? 


GF toot in the dark on the 20th 


In this case there was no fire, no i 


panic and, most fortunately, no loss 
of life. In this particular hotel the 
only illumination was an occasional 
flashlight and many matches which 
in themselves, lighted indiscrimin- 
ately in all the locations, created 
something of a fire hazard. The 
Building Exits Code recognizes that 
there is need for emergency light- 
ing not only in case of fire but for 
other emergencies and gives de- 
tailed requirements as to how such 
emergency illumination should be 
provided, such as by specifying dif- 
ferent power sources so that in the 
event of failure of the principal 
source of power some light will 
remain. 

The electric utility people are 
prone to minimize the hazard. They 
cite the record and show how rela- 
tively few cases there are of power 
failure. They are quite right—the 
cases of power failure are indeed 
few, despite the fact that there was 
a power failure in San Francisco on 
the same day as the one mentioned 
above in New York, and that there 
was another power failure in New 
York a couple of years previously. 
The point is that the utility people 
should not expect that they can pro- 
duce 100% reliability in service. 
There are too many things beyond 


their control which can happen— ~ 


storms, earthquakes, floods, acci- 
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CASE {- FIXED AHEAD OF 


SERVICE MAIN Main 
ae breaker 
ervice or Building feeders 
fuse 


Tap chead of 
service discon- 
nect. See NEC 
Secs. 230-73 
and 700-10 


Fused 
switch 


) Main disconnect 


House lighting- 
corridors and 
| toilets on all floors 


. Automatic transfer switch 


| in switchboard on supply 
side of service 


N 


ormal 


Feeders to 
power panels 
and trans- 
formers 


dents or sabotage to distribution 
systems or equipment, in addition 
to the ever-present danger of fire 
which, of course, generally affects 
only a single building. 

The utility efforts to maintain 
continuity of service are indeed to 
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TYPE 2 EMERGENCY LIGHTING 


switch 


Main 
‘ Emergency 
908 switchboard Sys eeu. position 
4+ 4No. 4RH a of ATS 


3-pole, 60-amp auto- 
motic transfer switch 
to provide supply to 
emergency lighting if 
main switchboard fails 
or in event of load-side faults 


| TYPE 3 EMERGENCY LIGHTING 


I Automatic transfer to emergency power 


Load-side loss of power 
does not activate emer- 
gency power plant 


1600-amp low impedance 
service busway 


480/277-volt supply 


Emergency 
service tap 


Fused main for 
emergency 
supply 


Emergency lighting - 
stair and exit 
lighting on all floors 


Emergency diesel-electric 
480-volt, 3- phase 
generating plant 


cS 
a pan he | 
Other feeders 


to essential 
loads 


be commended and are increasingly 
effective in approaching 100%. 
However, it is practically impossible 
to reach 100% safety; and the fact 
that there is need for emergency 
illumination should not be construed 
as any criticism of the utility 


efforts but rather an extra precau- 
tion which is needed when service 
fails, despite all reasonable precau- 
tions on the part of the utility. 

Returning to my office in Boston 
after the ‘“‘black-out” in New York 
I was naturally curious about the 
emergency lights in my own office 
building. These are battery-pow- 
ered lights with a trickle charger 
plugged into outlets in convenient 
locations in the corridors, and de- 
signed for automatic operation in 
ease of power failure. The device 
in the corridor on our floor was un- 
plugged, and nothing happened 
when I pressed the button. This, 
of course, is in violation of Article 
700 of the National Electrical Code 
which, although it does not itself 
require emergency power in build- 
ings, does specify how emergency 
illumination is to be provided. The 
Code specifies permanent connec- 
tion and prohibits any plugged-in 
devices. (Sec. 700-22). 

The emergency systems in Boston 
were largely installed as a result of 
legislation following the Cocoanut 
Grove fire. They worked well for 
some time and in a case of power 
failure in Boston a few years ago 
the emergency lights generally 
functioned and provided good 
illumination. What would happen 
now, however, is another question 
because a good part of this 
equipment simply has not been 
maintained. 

There are two standards of the 
National Fire Protection Associa- 
tion which deal with emergency 
lighting: the National Electrical 
Code, which tells you how it should 
be provided; and the Building Exits 


_ Code which specifies where emerg- 


ency lighting is needed. The 
“where” is not simple, because 
there are different grades of emerg- 
ency lighting recommended for 
different situations. There are also 
many situations, particularly where 
only a relatively small number of 
people may be present, where the 
Building Exits Code does not re- 
quire anything more than normal 
(not emergency) lighting, on the 
ground that the degree of hazard to 
life is not sufficient to justify 
requiring emergency lights. 

There is a further standard of 
the NFPA which covers emergency 
electrical systems in hospitals. This, 
however, is outside the scope of the 
present article. 

The Building Exits Code specifies 
three classes of emergency lighting: 

Type 1. Operates automatically 
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DIRECT-CURRENT EQUIPMENT 


ed eee 6-volt lamps 
come on automatically when 


Housing contains 
battery, charger 
and controls 


ac power fails 


Junction box for connecting 
to permanent ac wiring 
system, per NEC Sec. 700-22 


TYPICAL UNIT EMERGENCY LIGHT 
FOR USE ON BRANCH CIRCUITS 


AC supply > 
Rhee Automatic 


transfer 
equipment 


Emergency 
panelboard 


Emergency lighting circuits 
throughout building 


115-volt or 230-volt battery bank 


BASIC LAYOUT OF FULL-SYSTEM 
DC EMERGENCY LIGHTING 


in case of failure either of the out- 
side source or of the lights within 
the building due to fire or inside 
electrical failure. 

Type 2. Operates automatically 
to provide illumination in case of 
fire or electrical failure within the 


building, but will not function in 
case of outside power failure. 

Type 3. Operates automatically 
to provide illumination in case of 
outside power failure, but will not 
function in case of fire or inside 
electrical failure. 


The accompanying drawings} 
illustrate schematically several | 
ways of accomplishing Type 1 aaa 
Type 2 emergency lighting. There} 
are also other possible ways of pro-| 
ducing the desired results. The| 
National Electrical Code and the} 
Building Exits Code should be} 
referred to for full details. Type 3 
systems are not often used, because} 
only a little more is needed to na 
a Type 3 system qualify as Type 1,: 
covering both inside and outside | 
electrical failure. | 
_The provisions of the Build 
Exits Code on the types of emerg-} 
ency lights in various occupancy | 
groups are summarized in the table} 
at bottom of this page. : | 

There has been a good deal of | 
confusion about emergency light-| 
ing, because there are two distinct 
kinds of situations covered. One, aj 
general power failure in an entire} 
area and the other, a failure of the } 
lights in an individual building due? 
to electrical fault or fire. Failure} 
due to fire is most serious, because | 
this means no light to find exits} 
when they are most needed, and be-' 
cause darkness adds greatly to the) 
possibility of panic. However, any } 
failure of lighting is potentially | 
dangerous, and the degree of danger | 
depends upon the number of people | 
exposed. It would be fine to have | 
all lights so arranged as to be 100% 
safe against any failure, but this | 
would be prohibitively expensive. | 
One must be reasonable, and this is | 
the basis of the Building Exits 

(Continued on page 120) 


Summary of Emergency Lighting Requirements in the Building Exits Code, NFPA No. 101 ei 


(In all situations where buildings are subject to night occupancy, the 
Building Exits Code requires exit illumination from normal lighting sources.) 


Assembly Occupancy 
1,000 or greater occupancy 
200 to 1,000 occupancy 
Buildings of less than 1,000 occupancy, 
used exclusively for religious purposes, 
exempted 
Under 200 occupancy, normal exit light- 
ing 
Educational Occupancy 
Buildings designed for night use 
Institutional Occupancy 
Hospitals, new 
Applies only to auditoriums, assembly 
rooms, large wards, stairways and 
exitways 
Hospitals, existing 
Nursing homes 
Nursing homes, existing 
with patient capacity of 30 or more 
Nurseries, normal lighting only 
Prisons 


Residential Occupancies 


Type 1 
Type 2 or 3 


Hotels over 500 rooms Type 1 4 
25-500 rooms 


Exception: Where each room has direct 
exit to outside, as in motels, no exit 
lighting required. : 
Apartments, more than 25 living units Type 1 or 2 
Dormitories for more than 100 persons Type 1 or 2 
Other residential, normal lighting 


Type 1 or 2 


Type 1 


Mercantile Occupancies 
30,000 sq ft aggregate gross area or 
having more than 3 floor levels used 


for sales purposes 


3,000-30,000 sq ft utilizing any floor 


above or below street level 


Type 1 
Type 1 or 2 
Type 1, 2 or 3 


Other stores, normal lighting 


Office Occupancies , 
Occupied by 1,000 or more persons Type 1, 2 ori 


Other office, normal lighting 
Industrial Occupancy, normal lighting im 


Type 1 


Storage and Miscellaneous, normal lighting 
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Electric Heat Wins 
Approval at Northwest 
Bowling Center 


Yet, in this 
jrather improbable setting, appreci- 
lative keglers can enjoy an up-to- 
the minute modern total-electric 
‘bowling center (Russet Lanes) 
where facilities include electric 
heating and air conditioning as 
‘well as electric cooking and water 
‘heating provisions. 

Heating is a 2-medium considera- 
ition; resistance cables being in- 
stalled on 3-in. centers beneath ceil- 
‘ing plaster in most areas, and 
electric baseboard units installed 
adjacent to seating sections. Heat- 
ing is thermostatically controlled 
in 13 zones so that, regardless of 
local desires, temperatures can be 
equated to desirable heat levels. 
Use of electric heating is unique 
(and perhaps questionable) in a 
section where temperatures are fre- 
quently sub-zero. However, since 
the building is adequately insulated 
jand zoned, the owners claim that 
operation of the system is economi- 
jzally comparable to other forms of 
theating. As to the definition of 
“adequate” insulation, in this in- 
jstallation we mean 12 in. of as- 
jbestos flakes blown between ceiling 
\joists, 6 in. in the north wall and 
4 in. in walls on the other three 


GOOD LIGHTING is provided in this modern bowling center by continuous rows 
[of fluorescent lamps placed behind lips of acoustically tiled sawtooth ceiling 
baffles. Electric facilities in building range from heating and air conditioning 
to cooking, hot water heating, pin spotting and subway ball returns. 


sides. In addition, a 2-ft strip of 
insulation board was placed be- 
neath the outer perimeter of the 
concrete base slab upon which the 
building rests; this procedure serv- 
ing as a barrier between slab and 
adjacent frozen ground during win- 
ter months, and thereby reducing 
excessive heat losses. 

As to the air conditioning coun- 
terpart, this bowling center has a 
modern “split system” installation, 
with three remote air-cooled con- 
densing units on the roof, and with 


air distribution to interior sections 


through ceiling diffusers. 


ELECTRIC HEATING consists of radiant 
conductors stapled to sheetrock backing 
panels, then concealed by finishing 
plaster coating. Heating circuits are in 
13 zones to permit desirable thermostatic 
regulation in various areas of activity, 
while operating voltage level is 220. 


Integrated with this installation 
are two electronic air cleaners that 
remove smoke and dust from recir- 
culated and fresh air supply ducts 
as well. Air likewise is cleaned by 
passage through a water curtain 
prior to circulation, a factor con- 
tributing to housekeeping economy 
since redecorating, sweeping of al- 
leys and cleaning of lighting fix- 
tures and walls is necessary only 
infrequently. Clean air also is ap: 
preciated by those normally ad: 
dicted to hay fever. And, in sum- 
mer months when ragweed thrives, 
the “lure of the lanes” is doubly 
attractive. 

Snacktime finds business brisk 
in the lanes’ modern kitchen where 
electric equipment includes grid- 
dles, toasters, deep fat fryers, a 
food warmer, ice making machine, 
refrigerators, coffee makers and 
the like. One also notices two 30- 
gal. electric hot water heaters; one 
installed adjacent to the kitchen 
and the other serving the wash 
rooms, with short pipe runs and 
automatic temperature controls to 
minimize heat losses. And, since 
electric heaters do not require flues, 
another factor presents itself in the 
economy picture. 

As indicated by the accompany- 
ing photo, lighting over the lanes 
likewise is excellent, with glare 
completely deleted due to the lo- 
cation of continuous rows of fluo- 
rescent lamps placed behind a series 
of acoustically tiled cross-alley saw- 
tooth ceiling baffles. 

Of course, pin-setting equipment 
also is electric and automatic, as 


ELECTRICAL CONTRACTOR for 
plete 
Solar Electric Heat and Insulation Co., 
St. Anthony, Idaho, seen here as flake 
asbestos is blown between exterior studs 
and held in place by plastic membrane 
pending placement of sheetrock panels. 


com- 
installation was Scott Williams, 
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WE Pledge... 
Margin 
for SAFETY 


“Margin for SAFETY” 


is the extra protection that Shawmut builds into 
its products for your benefit. You get extra value 
when you need it most. It’s the extra that makes 
Shawmut circuit protection devices stand up when 
the showdown comes. It isn’t a boast or an empty 
claim. It’s quality above and beyond the standards 
set for the industry — built right into the product. 


“Margin for SAFETY” 


begins with integrity — integrity of character... 
integrity of engineering ... integrity of materials 

. integrity of craftsmen. It comes from trying to 
give more for the money — not less. It doesn’t 
come from skimping, misrepresentation or decep- 
tion. It comes from experience, know-how and 
leadership. 


“Margin for SAFETY” 


is part of all Shawmut circuit protection devices. 
It is your guarantee that you are getting more 
than you pay for. It is your assurance that 
Shawmut products are fairly represented. They 
not only meet industry standards, they exceed 
them. It means that all Shawmut products are 
engineered to the application for which they are 
intended. 


When you want “Margin for SAFETY” 


look for the Diamond ‘‘S” and the Shawmut name 
on the fusible products which you buy. Only 
Shawmut can give you this “Margin for Safety.” 


ne CHASE-SHAWMUT ~o. 


374 MERRIMAC STREET © NEWBURYPORT, MASSACHUSETTS 


Subsidiory of |-T-E CIRCUIT BREAKER CO 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... 


APRIL, 1962 


\] 


are the subway ball returns, foul 
lights and “split”? indicators. Ani 
let us not overlook the P-A systen| 
for announcements and backgroun(| 
music, or the intercom system be} 
tween all direction and sera 
areas in the building. 
The all-electric installation wa 
handled completely by Scott Will 
liams, manager of the Solar Elec} 
tric Heat and Insulation Co., $ 
Anthony, Idaho, and planned wif} 
the cooperation of Clyde Johnson} 
applications consultant for Utall 
Power & Light, Rexburg. j | 
“as a 
Hoist and Scaffold 
Speed Fixture 


Installation 


Ace Electric Co., Portland, Ore 
recently installed over 1000 8-f} 
150-lb fluorescent lighting fixture) 
in anew Tektronix industrial plant| 
using an aluminum hoist assembly 
attached to a standard rolling scaf) 
fold for the purpose, and thereby, 
reducing normal installation man! 
hours by an estimated 50%. Ti 
this installation, mounting heigh| 
of fixtures was 14 ft above thi 
floor and, as noted in the accom| 
panying photo, fixtures were floor! 
assembled and raised into positiey 
in multiple groups. 

This hoisting rig consisted pri’ 
marily of a manually opera 
winch which, in turn, elevated twill 
horizontal lifting arms along a ver 
tical track. As noted, the arms 
support a 20-ft-long wooden pla 
form, upon which the pre-assem 
bled rows of fixtures were placed 
then raised into their desired posi 
tions for convenient attachmer 
and connection. 


i) 
]] 
\ 
| 
i} 
| 
i} 


VERTICAL WINCH elevates twin lift 
arms along central track attached | 
side of tubular light-weight  easil} 
assembled aluminum scaffold. Arms 
turn support long wooden platform holé 
ing pre-assemebled row of fluoresce 
fixtures which are raised into exact ¢ 
sired position for attachment to 
pended ceiling framework. 


| 
« 
i 


| 
‘) 


| 
HI 
‘| 


our, new, authoritative guides designed to help 
ju advise your clients on how to get the best 


‘ectrical systems when they build or remodel. 


_uides cover new techniques and developments. They 
ll how to avoid early obsolescence and high mainte- 
‘mee costs. They point out the advantages of a 


‘plains principles of auto- 
iticfire detectionandalarm, 
W to best protect lives and 
operty. Relates economics 
| systems to fire insurance 
ies. Covers new equipment, 
‘ys to cut costs. 

i] 


‘Ils why systems can save up 

$25,000 or more yearly in 
Justrial plants, how new 
etronic and sonic devices 
‘n inexpensively protect 
-erything from a small area 
“an entire building. 


oneywell 
A) Fat x. Control 


: OW TO PROVIDE 


OMATIC| ie Ag on 


FREE! Building System 
Planning Guides for your clients 


quality installation. Give you new background infor- 
mation. And they’re all from Honeywell—the only 
company that designs, builds, installs and guarantees 


all these systems. 


Mail the coupon now for your Planning Guides. 


Check them all if you wish. 


Gives complete facts on 
modern systems. Tells how 
clocks can ring bells, turn 
lights and other equipment on 
and off on schedule. Where 
systems can be used to in- 
crease efficiency in all types 
of buildings. 


Explains A, B, C’s and bene- 
fits of maintenance. Helps 
clients select the best preven- 
tive program for their needs. 
Covers different, new contract 
programs that can often 
provide better maintenance 
service at lower cost. 


CHECK GUIDES YOU WISH. MAIL COUPON. 


a Automatic 
Fire Protection 


Surveillance 


| 
! 
| 
| 
Security and 
[_] 
| 


2753 Fourth Ave. South, Minneapolis 8, Minn. 
Please send me the following Planning Guides. 


| 

To: Minneapolis-Honeywell, Dept. EC4-67 | 
| 

| 


: Name 
CJ ae eats Company. Title 
a Preventive weds 
Maintenance Programs city Zone State 
a ee a svt} 
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DON'T REWIND IT 
TOSS IT OUT! 
B_ REPLACE IT 
Weel? WITHA 


WAGNER’ STANDARD ARMATURE 


Rewinding small motor armatures takes valuable time and returns very little 
profit...so why bother with it? Use a Wagner® Standard Armature as a 
replacement and you not only give your customers fast service 
and complete satisfaction, but you keep your equipment 
open for larger, more profitable jobs. Armature replace- 
ment is easy .. . and there’s no chance of making a mis- 
take. Wagner K and M “specs”, used with the label on 
the package, make certain you have the right armature 
every time... an armature that fits and works perfectly. 


When you do rewind larger armatures, be sure you use genuine 
Wagner Replacement Commutators. Made to exacting specifications and 
designed to withstand tremendous centrifugal force... they last for years. 


IF A MOTOR ISN’T WORTH REPAIR- 
ING, SELL A NEW WAGNER MOTOR 
There are times when repairing a motor is not practi- 
cal. You can assure your customer's satisfaction by 


selling him a new Wagner Motor as a replacement. 


You get full profit and provide over-the-counter serv- 
ice. Check with your Wagner distributor for full details and start cashing in 


on the sales of replacement motors now. 
KEEP YOUR WAGNER MOTORS ALL WAGNER 


Wadsner Electric Corporation 


6413 PLYMOUTH AVENUE, ST. LOUIS 33, MO., U.S.A. 
Manufacturers of LOCKHEED® Products wR62-3 


OVER 850 AUTHORIZED SERVICE STATIONS OR PARTS DISTRIBUTORS 
MOTORS + BEARINGS + STANDARD ROTORS * BRUSHES « CAPACITORS * COMMUTATORS 
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FIXTURES, busways or similar loads te} 
be raised may be placed on lifting arm: 
at convenient height above floor, as in 
dicated by arrow 1, Winch then elevates 
arms along vertical track to desir 
height, arrow 2. Arms can then be shiftec 
horizontally on rollers until fixtures are) 
positioned in exact mounting position, 
arrow 3. 


H 


In similar previous installations, 
Ace Electric had required a 4-manj 
crew, although two men were able 
to handle this assignment without} 
difficulty in approximately the same 
length of time. 


Beacon Marks South’s 
Tallest Building 


A new “star” in the southern sky} 
is a revolving beacon atop the Bank} 
of Georgia building in Atlanta, 
completed last year. It serves as a} 
landmark on Atlanta’s horizon, 
marking the South’s tallest build- 
ing located at famed Five Points in 
Atlanta, and as an aircraft beacon} 
for the guidance of airline pilots.) 

The new Bank of Georgia build-| 
ing is 31 stories high, and is re-| 
portedly the tallest reinforced con-) 
crete structure in the U. S._ The) 
36-in. revolving beacon is located 
432-ft 3-in. above street level, and 
the tower and light is licensed by; 
the Federal Aviation Agency. Its 
location for pilots of the skyways 
is latitude 33° 45 min. 15 see.) 
North; longitude 84° 23 min. 15) 
sec. West, as listed by FAA. 

The 36-in. diameter landmark, 
revolving beacon projects light in 
two directions simultaneously, 180 
degrees apart. One light beam is 
white, the other is red. It rotates) 
at a constant speed of six revolt 
tions per minute. Its optical sys- 
tem consists of a lens combination 
in each end of the cast silicon alu 
minum housing, with a single lamp 
in the center. Each combination) 
consists of an 18-in. inner doublet’ 
lens and a 36-in. diameter clear 
outer lens assembly. The outer 
lens assembly is made of a one-piece” 
bulls-eye center lens 20-in. in diam 
eter, with a surround of 12 two 
piece 30° sectors. The red color is 
on one inner doublet lens. 


THIS PURPLE LINING MEANS TWO-WAY SAVINGS 


1. FASTER, EASIER PULLS: the purple lining means Kaiser KINGFISHER is the only 
conduit with K-40 silicone... the specially developed smooth, hard inner lining that lets 
cables slip past bends up to 61% easier! 


2. KAISER ALUMINUM’S EXTRAS: this exclusive purple lining also tells you that Kai- 
ser KINGFISHER is the only conduit that saves time and money with: aluminum’s light 
weight, easy threading, uniform bending, and high strength forged couplings. 


Only competitively priced Kaiser KINGFISHER has all the advantages of aluminum plus 
slick K-40 silicone lining. Cut installation costs on your jobs: look for the purple lining 
and get two-way savings .. . from your authorized Kaiser KINGFISHER Distributor. 


t Pull required after fourth bend in standard test compar- 

ing other lined and unlined conduits including steel: 

using 3 #2RHW cables in 114” conduit. KAISER 
* Trademark of Kaiser Aluminum & Chemical Corporation. 


ALUMINUM 


SAFELETS 


now available with a wide variety of 


The Heinemann Safelet is a compact unit that neatly com- 
bines circuit-breaker safety with plug-in convenience. It has 
hundreds of applications, can be used for the individual pro- 
tection of power tools, fractional horsepower motors and 
almost all general appliances. 


Now you can have the Safelet with any of a large number 
of receptacles, single and duplex, in twist-lock, polarized, ““T” 
slot and other styles. 


And now you can have a wide choice of circuit breaker 
ratings: from 6 to 50 amperes, at the most commonly used 
a-c and d-c voltages. 


The Safelet enclosure is made of 16-gauge steel with an 
attractive grey hammertone finish. Units are available for 
either flush or surface mounting. 


Of course, the circuit breakers used are Heinemann 
breakers . . . long accepted by the electrical industry as the 
standard of performance. 


For full details, send for Bulletin 1000. 


INDIVIDUAL PROTECTION STATIONS 


receptacles and circuit breaker ratings 


“ait i Riuun 
He @ a 


Ga han! : 
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NEW “STAR” in the sky over Atlanta, 
Ga., is a 2,550,000 candlepower beam 
revolving 36-in. beacon, located atop and 
serving as a landmark for the new 31- 
story Bank of Georgia building. 


The beacon contains two 1000- 
watt 30-volt mogul bipost base 
lamps, one of which serves as a | 
spare. A magnetic lamp-changer | 
automatically throws into focus and 
connects the spare lamp when the 
first lamp fails. When this hap- 
pens, a lock-in relay closes and in- 
dicates by a red signal light that 
the first lamp has burned out. A 
1000-watt 120/30-volt transmormer 
supplies 30-volt electric power to- 
the lamp, and is an integral para 
of the beacon. 

The white light beam is of 2,550,- 
000 candlepower and both white 
and red light beams are elevated | 
two degrees above the horizon. On 
a clear night the beacon can be ~ 
seen from a distance of 25 miles. 


(Ose ge RIES SRA Cn TS 


ae 


DURING CONSTRUCTION of the New 
York State School for the Blind, Ebling 
Electric Co., Batavia, N. Y., used a ham- 
mer-actuated, piston-drive tool to mount 
switches, panels and conduit on walls and 
ceilings of pre-stressed concrete. Archi 
tects specified use of drive fastenings for — 
mounting in concrete and steel. Ebling 
chose the Hilti tool, a hammer-actuated, 
piston-drive fastening tool because they 
felt that, in this case, it provided a safe 
and efficient method. Photo shows con 
duit supported by cast conduit straps; 
hammer-actuated, piston-drive fastening 


ELECTRIC COMPANY 


132 Plum Street 


method was used to install the 4-20 
34-in. mounting studs. 


Trenton 2, N. J. , S.A. 1689 


118 ELECTRICAL CONSTRUCTION AND MAINTENANCE ... APRIL, 1962 


Fire Pump Controllers (1) 


i A new line of fire pump control- 
lers has been announced. Available 
as across-the-line and primary re- 
‘sistor manual and automatic con- 
rollers, they are constructed in ac- 
cordance with the May, 1960 NFPA 
requirements. They are listed by 
‘UL. Units are front accessible and 
front operated to provide a design 
Which can be positioned tight 
‘against a wall or mounted side-by- 
‘side with other equipment. These 
‘controllers offer as standard equip- 
ment new timers, relays, oiltight 
pushbuttons, indicating lights and 
‘contactors. Standardization now al- 
lows Size 3-4-5 across-the-line and 
‘primary resistor type designs to be 
accommodated within their respec- 
itive, same size enclosures. 

Cutler-Hammer, 315 North 12th 
St., Milwaukee 1, Wis. 


liecbourd Heater (2) 


A new low-level baseboard heater 
features a junction box at one end, 
lowing for easier wiring and loca- 
ion of thermostat or receptacle 
jugs. A patented cast-aluminum 
leating element and full-length 
safety switch is used. Unit is fin- 
shed in bronze and available in 
four lengths, 36 in., 52 in., 68 in. 
ind 100 in. Ratings are 500, 750, 
1000, and 1500 watts at 120, 208 or 
240 volts. Larger capacities are 
ivailable in same lengths in high- 
lensity series. 

Electromode, P. O. Box 1052, 
Rochester 3, N. Y. 
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Speed Drives (3) 


Mechanical adjustable speed 
drives, named AdjustiFlow drive, 
for all industrial applications in 
ratings from 1 to 25 hp and 1.7 to 
4000 rpm output speeds available. 
The drive offers over 200 different 
predetermined speed ranges. Oper- 
ating speeds from 1 up to 10,000 
rpm are available through a com- 
bination of basic drive with an 
integral Moduline speed reducer or 
speed increaser. Each unit is de- 
signed for nameplate horsepower at 
the output shaft. 

Westinghouse Electric Corp., 
P. O. Box 2099, Pittsburgh 30, Pa. 


, 


Interchangeable Hubs (4) 


New interchangeable hubs can be 
mounted in four different positions 
to aid in aligning with conduit. 
Each cabinet has a plastic gasket 
which is captive, and provides a 
seal and resistance to “weather- 
ing.” All hubs have built-in con- 
duit end stops. They are available 


-in #-in. to 24-in. sizes. 


Wadsworth Electric Mfg. Co., 
Inc., Covington, Ky. 


Switches (5) 


Two basic designs in heavy duty 
momentary contact ac switches 
have been announced. Each is 
single pole and engineered for two 
circuits. Lock switches are avail- 
able, as well as standard switches 
with ivory or brown plastic han- 
dles. The “off” position is at center 
of handle of key throw. The two 
circuits are energized at either end 
of handle or key throw. They are 
side wired with large silver alloy 
contacts mounted at each nodal 
point. They have large head bind- 
ing screws which accommodate No. 
12 gauge wire. Tumbler switch 
handles fit into openings in stand- 
ard wall plates. 

Pass & Seymour, Inc., 
Station, Syracuse 9, N. Y. 


Solvay 
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Regulators (6) 


New Stabiline automatic voltage 
regulators have been introduced for 
larger kva requirements. Called the 
EMS series (electro-mechanical 
transistorized), they feature a com- 
pletely transistorized, plug-in type 
control circuit. Types are available 
for single or 3-phase duty with rat- 
ings from 25 to 275 kva. Several 
types have individual line control 
for greater application flexibility. 
Especially well-suited for the 
heavier load requirements of radar 
and missile support systems, com- 
munications duty, large computer 
installations and a wide range of 
industrial voltage control applica- 
tions. Bulletin S461EMS is avail- 
able. 

Superior Electric Company, Bris- 
tol, Conn. 


i 


(7) 


Troffer 


A new “Cutlass” commercial flu- 
orescent troffer has been announced. 
Fixtures are framed on all four 
sides by a mitered edge. This fea- 
ture presents a picture-frame ap- 
pearance. The shallow 44 in. over- 
all depth allows the plenum space 
to be reduced to a minimum. 
Flanged units fitted with special 
swivel-bar hangers offer positive 
adjustment. The recessed mounting 
series is available in 2 by 2, 1 by 4, 
Ivbyi8h 2 by.4,.2 by 8) or) 4 pyres 
troffers for 2- or 4-lamp rapid-start 
arrangements. The 4 by 4 is avail- 
able in 4-, 6- or 8-lamp construction. 

Benjamin Division of Thomas In- 
dustries, Inc., Louisville, Ky. 
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RECEPTACLES 


Now a truly complete line 
of 20 amp/125 volt, ‘‘U’’- 
ground receptacles to meet 
the new NEC requirements. 
Only Sierra offers these de- 
vices in both conventional 
styling and smart rectan- 
gular Sierraplex design... 
and in four stock colors. 


SIERRA ELECTRIC 
CORPORATION 
15100 SOUTH FIGUEROA STREET 
BOX 85, GARDENA, CALIFORNIA 
Write for more information and catalog 
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Ventilator Light (8) 

New bathroom ventilator-light, 
known as Model X-655-S, incorpo- 
rates new stainless steel snap-out 
grille. Ideal for modern bathrooms, 
unit features 120 watts of light 
diffused through clear refracted 
glass drop lenses. A built-in low- 
power night light eliminates grop- 
ing for the lightswitch by provid- 
ing illumination throughout the 
night. Ventilating action is by an 
impeller unit mounted for quiet op- 
eration. Over-all dimensions of ven- 
tilator-light, at the ceiling surface, 
are 10 by 154 in. Accessories avail- 
able include roof jack, wall cap and 
timer switch. 

Fasco Industries, Inc., Augusta 
at North Union, Rochester 2, N. Y. 


Furnaces (9) 


A new line of electric furnaces, 
designed to permit installation of 
a central air conditioning unit at 
a future date. Furnaces are avail- 
able in two ratings: 10 kw with 
34,000 Btuh output, and 15 kw with 
51,000 Btuh output. When thermo- 
stat calls for heat it will energize 
a control heater in the relay box 


which, one minute later, will turn 
on the first heating unit. As this 
unit begins operation, it will, in 


turn, activate the control heater in 
the next relay box. Furnace blower 
will be started by a conventional 
furnace fan switch when bonnet 
temperature reaches 120°F.  Di- 
mensions for both sizes of furnaces 
is 55 in. in height, 223 in. in width, 
and 26 in. deep. Blower motor for 
the 10-kw furnace is rated 4 hp, 
and the 15-kw unit is rated 4 hp. 
Both motors can be adjusted for 
any one of five speeds. 

General Electric Co., Central Air 


Conditioning Department, Tyler, 
Texas. 
Fittings (10) 


A new line of pressure cast fit- 
tings, called “Bi-Line,”’ has been 
announced. There are approxi- 
mately 66 new items in this line. 
Some of the items included are: a 
complete line of set screw and com- 
pression type EMT fittings; brass- 
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ground clamps, complete line of| 
non-metallic cable connectors and/ 
flexible steel conduit connectors; 
aluminum entrance ells; pull-corner 
elbows; offset connectors; conduit 
bushings and box nipples. 
Blackhawk Industries, Dubwqae, 
Towa 


Instrument Transformer (11) | 


A new through-type instrument 
transformer with unlimited short 
circuit capabilities for measuring 
line current on circuits up to 15 kv 
has been introduced. Basically it is 
an epoxy molded Type TWM cur- 
rent transformer with porcelain’ 
sleeve molded in the window. De-: 
signed for indoor or outdoor instal- 
lation, this transformer is applic- 
able for sensing line currents or 
VAR’s for capacitor switching con-| 
trols. Transformer can be used) 
with both cable and bare conductor. 
The porcelain sleeve used on the 
200:5 amp, 15-kv unit has a 14-in. 
dia. opening. This arrangement | 
can also be furnished on any! 
standard TWM rating for 8.7 or' 
15-kv class service, and dual ratio 
200/400, 800/600 and 400/800 
sizes, all designed to accept a sec- 
ondary 4-way outlet conduit box, 
when needed. 

Allis-Chalmers Manafacturia 
Co., Milwaukee 1, Wis. 


Winding Head (12) 


A new Universal coil winding) 
head adapts to all types of wind- 
ing for electric motors from + to) 
50 hp. Six independently adjust- 
able spindles can be set-up for 
either rectangular or diamond coils. 
Finger styles are available to meet 
all requirements—single phase, 
large and small 3-phase, round 
nose, and a special collapsing finger’ 
with a bull neck mechanism to allow 
coil removal. Total weight of unit 
is 54 Ib, including fingers. It will 
mount on an 8-in. or larger face 
plate in a machine having a 20-im 
or larger swing. 

Owen Engineering Co., 607 We 
B St., Wilmington, Calif. 


can eed V4 ” ‘to 1" pipe in 20 Sereda . and Sroux Power Pipe Threader is said to be saving 
2” pipe in one minute, 24 seconds! When labor more time and money than any other major 
costs 614 cents per man per minute, a power portable power tool! 

tool like this for which there is a continuing 


TENA I mT, 


No. 1508 Pipe / E By, ira (ee Once the unit 
Speed Reducer. is in 1 place it only pies one hand. 


N 


D GEARE E STOCK with Sroux No. 1508 £1s PuLLED T IG IDUIT 
Pipe Threadec aaa No. 38002 Adaptor. with Stoux No. 1508 Pipe Threader 


and No. 1509 Portable Winch. Your SIOUX Power 
Pipe Threader 


Look for Sioux in the yellow pages Sua parteeterst 


under “Tools, Electric” or write to and open and 
shut valves. (It's a 


versatile, portable 
power package!) 


2IVING 


SIOUX CITY, (OWA, U.S.A, 


AIR IMPACT WRENCHES ° AIR SCREWDRIVERS ~ ELECTRIC IMPACT WRENCHES ~ DRILLS ~ SCREWDRIVERS GRINDERS 
SANDERS “ POLISHERS ° FLEXIBLE SHAFTS © PORTABLE SAWS “~ VALVE GRINDING MACHINES " ABRASIVE DISCS 
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SAVE TIME! End guesswork with 
“SIZE-MARKED” 


MINERALLAC 


Beam Clamps 


Universal Stamped Steel or Malleable Iron 


Minerallac is the originator of the Universal 
Stamped Steel Beam Clamp. Minerallac is 
the only manufacturer that supplies both 
Stamped Steel and Malleable Iron types. 


‘Minerallac 
Universal 
Beam 
Clamp 


Minerallac 
Malleable 
lron Beam 
Clamp 


MINERALLAC UNIVERSAL BEAM CLAMPS 


For mounting Hangers on I-Beams. Mounts 
Minerallac hangers No. 0 to No. 6 on 
I-Beams without necessity of drilling holes. 
Has 14-20 tapped holes. Fits beam flanges 
up to 14” thick. Low cost. 


MINERALLAC MALLEABLE IRON BEAM CLAMPS 


Designed for maximum strength without 
excess weight. Cadmium plated for maxi- 
mum rust protection. All sizes have throat 
openings to accommodate up to 7” flange. 
Set screw tapped at angle to give locking 
action on beam. NO DRILLING HOLES. 


SOSSCHHEHHSSHOHOEETOHSSESOOGEEHEHHESESOOSES 


Exclusive Feature! 


Each Minerallac fitting is ““SIZE-MARKED’. All are 
clearly and individually stamped with its exact size for 
immediate identification and quick and easy handling. 
Ends time-consuming guess- 
work and costly mismatches in 
the stock room and on the job. 


WHEN IT’S il 
“SIZE-MARKED” 


“YOU CAN 
BE SURE! 


POSHSOHH SOS ETOSESSESESHEAESESESHOOEESHS 


SOHC CELELE EE ELE HELE SEEOETOD 


Order from Your Electrical Wholesaler 
LITERATURE OR SAMPLE ON REQUEST 


MINERALLAC ¢4vez~ COMPANY 


ESTABLISHED 1894 
25 N. PEORIA STREET « CHICAGO 7, ILLINOIS 
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Meter Centers (13) 


One of the major features of the 
new wall-mounted meter centers is 
the complete factory bussing, and 
elimination of load wireway sec- 
tions. Wiring space is provided 
within the two components—sery- 
ice-entrance section and meter- 
breaker section. The wall-mounted 
EQ meter center is designed to be 
used in al] separately metered mul- 
tiple-unit buildings such as apart- 
ment houses, office buildings and 
shopping centers. A selection of 
four types of service-entrance sec- 
tions are available—a 12-in. wide 
main fusible pullout for services of 
200 amps or less; a main fusible 
switch, 24 in. wide, for services up 
to 600 amps; a main circuit-breaker 
disconnect, 12 in. wide, for services 
of 200'amps; and a service-entrance 
terminal box, but only necessary 
when a remote main disconnect is 
used and meter-breaker section is 
wired as a main lugs only section. 
Meter-breaker distribution sections, 
31 in. wide, are available in 5, 6, 
7 and 8 gang. Bulletin 9001-1A is 
available. 

I-T-E Circuit Breaker Co., P. O. 
Box 2384, Station D, Atlanta, Ga. 


Telephone Block (14) 


Telephone station blocks for use 
with flat conductor, adhesive backed 
inside station wire have been an- 
nounced. Engineered to speed in- 
stallation, the new nylon block is 
designed for connecting the flat 
conductor cable to either station 
wire or line cord. Block is avail- 
able in five decorator colors. 


Thomas & Betts Co., Inc., Eliza- 
beth 1; N. J. 
Light Control (15) 


An electronic light control no 
larger than an on-off light switch is 
now available. The new dimmer, 
known as Luxtrol Light Control, 
Type SBD 500, will dim, blend or 
brighten up to 500 watts of incan- 
descent lighting on a single circuit. 


back-connected 


SBD 500 fits in the same wa'l bo! 
that now holds the on-off switch 
Once installed, Luxtrol gives con 
tinuous, uninterrup ced dima 
from off to fu'l brightness. 


Superior Hiectrie Col, Briss 
Conn. 
Meters (16 


A new line of Type B amp2r7 
hour meters is now available fo 
control of lead-acid and nickel-iro 
alkaline electric storage batteries 
Five types are available in eithe 
construction fo 
panel mounting, or in bottom-cen| 
nected construction for surface 
mounting. All types contin’ ousl) 
measure the state of battery charg 
or discharge. From one to thrc 
Microswitches are installed on thi 
meter register to control discharge 
limiting accessories and batter 
charging equipment. An ove 
charge control is available to 
automatic over-charge by specifie 
percentages. 

Sangamo Electric Co., 
field, Il. 


Spring 


Motors (17 


A line of open-type electric mo 
tors suitable for use in many loca 
tions with humid or corrosive at 
mospheres. Insuleoat motor wind 
ings are encased in an envelope 0) 
epoxy resin, applied by the fluidizec 
bed process. Exposed inner sur 
faces of the motor, including frame 
rotor and shaft, endplates, bearing 
caps and blower shields, are give? 
a rust inhibiting finish. Ball bear 
ings at each end are of two-cap de 
sign, and an external rotating shaf 
seal is provided on the drive end 
Insulecoat motors are available it 
frames 445U and smaller, using 
random wound stator windings 
Larger open type motors, with forn 
wound windings, can be supplie¢ 
with silicone rubber insulation fo: 
application under the same type 
of adverse conditions. 

Wagner Electric Corp., 6400 Ply 
mouth Ave., St. Louis 33, Mo. 


Long life is just one of the reasons you'll 
swear by Black & Decker Electric Impact 
Wrenches. Built to stand up against break- 
down, these heavy-duty tools also put power 
against tough jobs, stay cool when the going’s 
hot. General maintenance? Model #624, with 
its 4%” bolt capacity, lets you spin through 
those jobs quickly. For heavier work, try 
Model #625. Its 7%” bolt capacity helps you 
back out “‘set” bolts smoothly. 


Hlack s Decker: 


MAKER OF THE WORLD'S FIRST 
CORDLESS ELECTRIC DRILL 


H 
i 
| 


Pull that trigger 


Both models are easy to handle—and they 
stay on the job! Black & Decker Heavy- 
Duty Impact Wrenches are sold by leading 
distributors everywhere. For sales or (735; 
service, look in your Yellow Pages under ee 


THE BLack & DECKER Mra. Co., Dept. 1204 
Towson 4, Md. (In Canada: Brockville, Ont.) 


O Please arrange for a demonstration of 
O Please send me more information on 


Company 
Address 


City- 


G 


O Bench 
Grinders 


O Vacuum 


O Drills 
Cleaners 


O Hammers 


EXIDE-MANCHEX 


{Silvium or 
calcium grids | 


EXIDE-TYTEX 


EXIDE-IRONCLAD 


need most: long life, low cost, 
small space, easy maintenance? 
Ask Exide for a recommendation! 
based on engineering facts. 


Each of these Exide stationary batteries is best for certain 
switchgear applications. But no one battery type is best 
for every application. To get the maximum battery econ- 
omy and performance in your application, you need the 
broad range of choice only Exide offers. Talk with your 
Exide representative and get a recommendation based on 
engineering facts. For literature, write Exide Industrial 
Marketing Division, The Electric Storage Battery Com- 
pany, Philadelphia 20, Pa. 


*Exide’s patented corrosion-resistant grid alloy. 


FE (© ¥ 
INDUSTRIAL MARKETING DIVISION f 
XI g The Electric Storage Battery Company ESB) 
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| 


EXIDE POWER PACKAGE 


Your assurance of most dependable and 
economical battery power. It includes the 
battery you should have, a charger to 
match, and the service you need provided 
by factory-trained industrial battery spe- 
cialists—all backed by Exide. It’s the com- 
plete package you can buy with confidence. 


, 


| 


— 


i 
¥ 


iting factor. 


: Y tached to the visible blade. 
handle 
switch, regardless of whether the 
|| door is open or closed. The door 
| cannot be opened with the switch 


a Richards St., Milwaukee 12, Wis. 


| h 
| rear reflectors; socket housing and with one or two hubs, for straight 
_ rear reflector can be locked in open 


| 
i 
i 
4s 
| 
i 
i | 
if 
i 
H 
l 


(18) 


line of horizontally 


| mounted combination starters, ideal 


for locations where height is a lim- 
Only 9% in. high in 
NEMA Size 1, the starters can be 


used to advantage on conveyor 


lines, low benches and similar low 
profile machines. For safety, a new 
‘disconnect switch and door-closing 
echanism have been incorporated 
the new design. The disconnect 
operating handle is permanently at- 
The 


is always in control of 


“on” unless a bypass is operated, 
and switch cannot be operated un- 


| less door is completely closed and 
| sealed. Fuse clips are interchange- 


able and can be spaced to accommo- 
date either 250- or 600-volt fuses. 


| Literature is available. 


Square D Company, 4041 N. 


Floodlight (19) 
- New, improved Series 2050 rear- 


a ‘service floodlight for 750,- 1000,- 


-1500-watt PS-52 
| mercury lamps. 


and 400-watt 
Series includes 


| units for virtually every application 
| from very long range to short 
| range. 
 20-in. dia. with 20° or 50° beam 
| ‘spread, and 18-in. dia. with 35° or 


Floodlights are available in 


_ 75° beam spread. Units have built- 


a front and rear sights for aiming 


New design refinements in- 
clude improved hinge and latch ar- 
rangements for securing front and 


‘position; a rotation stop permits 


| _ entire unit to be rotated upward. 
_ Mounting 


arrangements include 
slip fitter for 14-in. or 2-in. pipe, 
ross arm fitter, clamp fitter, and 


bracket for wall mounting. Bul- 

letin 100-6 is available. 
Revere Electric Mfg. Co., 

Chicago 48, Ill. 


7420 
Lehigh Ave., 


Power Outlets (20) 


A new series of UL listed, all- 
purpose, weatherproof power out- 
lets for outdoor construction, in- 
dustrial, farm and mobile home 
park use has been announced. This 
P-70 series has a total current 
carrying capacity up to 85 amps. 
All units are completely weather- 
proof and can be padlocked to pre- 
vent tampering. Model P-73-F 
has three receptacles: one 50-amp, 
250-volt 4-wire receptacle; one 
20-amp, 250-volt, 3-wire, T. L. 
receptacle; and a duplex 125-volt 
receptacle. Top hub and knockouts 
facilitate overhead and _ under- 
“ground connections. 

Midwest Electric Products, Inc., 
Mankato, Minn. 


Fitting (21) 


A flush switch fitting, known as 
“Multiversal,’” has been developed. 
The die-cast aluminum fitting ac- 
cepts any standard wiring device, 
and can be used for thinwall or 
threaded conduit. It is available 


line or right angle conduit runs. It 
is corrosion-proof and weather- 
proof. It accepts any standard fit- 
ting covers. 

Killark Electric Mfg. Co., 411 
North 10th St., St. Louis 1, Mo. 
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WHEN REGULAR 
LIGHT |) FAILS 


THIS LIGHT 
GOES ON 


HGH RATE 


EXIDE LIGHTGUARD 


Easy-to-install emergency lighting 
unit. Goes on automatically when your 
regular power fails. Just plug into out- 
let—that’s all you do. Protects you 
from risks of sudden darkness — 
panic, injury, damage, theft. Low in 
cost. Built-in charger keeps powerful 
Exide battery ready for use at all 
times. Several models. See them at 
your distributor’s. Or write Exide 
Industrial Marketing Division, The 
Electric Storage Battery Company, 
Philadelphia 20, Pa. 


Exide 


INDUSTRIAL MARKETING DIVISION 
The Electric Storage Battery Company 
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SERRE TY 


Advertisement | 


Westinghouse does a 
Texas-size electrical job | 
at Sharpstown Center 


SERVICE COURT 


FINGER'S 


By 


S. S. KREE 


141’ 


SCHIFF'S SHOE STORE 


a 
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ZALE'S 
JEWELRY 


PLAYHOUSE TOYS 


GRAYSON’S 


3 EMERY'S 
= RESTAURANT 


1. Distribution Transformers .14. Rain Tight Starters = 
2. Bus Duct 15. Safety Switches 

3. Switchboard 16. Meters mabe zg 2g 
4. Motor Control Center 17. Distribution Panelboard z5 eS 
5. Air Conditioning Starter 18. Roof Mounted Starters a= es 
6. Mainliner Luminaires 19. Super Hi Output Fluorescent 25° 25° 
7. AB Circuit Breakers Valance Lighting 

8. Lighting Panelboards 20. Air Conditioning LS a 

9. Corvaire Luminaires 21. Superliner Fixtures ° BUILDING E 
10. OV-50 Parking Area Luminaires 22: Panelboards ; 
11. Mercury Vapor Lamps 23. Incandescent Downlighting 
12. Circuit Breakers 24. Lifeline Motors 
13. Dry Type Transformers 25. Motor Control 

J-94186-1 
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EEN'S 


FLAGG BROTHERS 
SHOES 


Advertisement 


BUILDING B 


AMBASSADOR 


IDLEWOOD 
PET CHATEAU 
FCW | SHOE REPAIR 
SHARPSTOWN- 
CLEANERS 


SI 


SHARPSTOWN 
BARBER SHOP SERVICE COURT 


SHARPSTOWN 

BEAUTY. SHOP 

Sy) BS o 

tS 8 
65'.6" 


AUS RECORD 
SHOP 


POST OFFICE 


CHANDLER’S SHOE STORE 


n 2 
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2 


105° 


[Sf CENTRAL MALL fet Bet 


a 
2 


WEE MODERN 
SHOP 


35! 


WONDER FABRICS 


2 BAKER'S 
SHOE <, 
STORE 


y 


35° 


SERVICE COURT 


GENE BATTELSTEIN'S 
ee 
: 12 “2 
oe 
NS, 1 | 
ELEVATOR asl 
LoBByY 
BANK & OFFICE BUILDING 
23 


BUILDING F 


———1540 feet 


CRAIG'S 


aig 18 | 


FOLEY'S 


BUILDING A 
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anil ‘ a : 


General Contractor: John C. Burns Construction Co., Houston « Westinghouse Distributor: WESCO, Houston 


‘Westinghouse at Sharpstown Cente (con) 


Houston’s new 750,000 sq. ft. Sharpstown Center looks to Westinghouse 
equipment to help accommodate 2 million customers—an estimated $75,000,000 
market. Big, even for Texas, Sharpstown’s 77 acres include 2 million sq. ft. 
parking area for 6,000 cars. It’s'on 261 overhead parking lights that the 
_ Westinghouse brand first meets and greets the shopping public. 
' The major construction problem was coordination of mechanical and 
electrical system requirements to give all stores the best merchandising 
environment possible. Westinghouse engineers and WESCO representatives 
_ from the Houston distribution outlet worked closely with the developer, 
_ consultants and contractor to meet tight dates, sometimes with overnight 
_ deliveries. The grand opening was on schedule, just three days after Hurricane 
bs Carla, in September, 1961. 
is Westinghouse, and its chain of distribution outlets, stands ready to help 
_ any shopping center project—be it a neighborhood strip or a $14 million 
_ Sharpstown. You get one-stop shopping, one source, one contact, 
E one contract, one responsibility. Think about it 


_ for your next project. You can be sure ... if it’s Westinghouse 


7 


_ J-94186-3 


Owner: Sharpstown Realty, Houston * Architect: Sidney H. Morris, Chicago, Ill. * Associate Architect: Claude E. Hooton, Houston 
Consulting Engineers: Bullock, Wright, & Miller, Inc., Houston « Electrical Contractor: Wert Sharp Electric Co., Houston 


Foreground: Two of 261 OV-50 
liners, an invitation in light t 
car parking. Rugged OV-50" 
subjected to Hurricane Carla 
after installation without a 
unit failure. 


Roof-mounted Life-line starter 
circuit breakers in weather-pre 
closures control and protect m 


conditioning motors, 


“ 
* 


Two 40-ton Westinghouse air condi- 
tioning compressor-condenser units 
keep Bond’s Clothing Store cool and 
comfortable for customer comfort. 


s\ ith sales fixtures in Kresge’s 
y Store. AB de-ion circuit break- 


v 


Pply by outdoor venti- 
copper bus duct carries full 
_ load—installs fast te help 
onstruction deadlines. 


economical, yet versatile. Ideal light 
supply for applications sueh as this 
Foed Giant Supermarket. 


Westinghouse Motor Control Center 
located in Battelstein’s conveniently 
groups starter and breakers. Control 
Centers offer flexibility through mod- 
ular and interchangeable units. 


i 


@) Mainliner fluorescent 


luminaires 
bathe fashionable Casual Corner 
women’s wear shop in 150 fc of dif- 


fused light—create quality atmos- 
phere vital to tenant. 


No annoying power hum for Flagg 
Shoe customers. Light weight DT-3 
dry type transformers have extremely 
low sound levels—can be mounted 
almost anywhere. 


ae be aa + 
Construction team takes a _ coffee- 
break at Walgreens; R.E. Jordan, V.P., 
Sharpstown Realty; Jacque McCros- 
key, @); W. C. Swain, WESCO; Wert 
Sharp, Electrical Contractor; Frank 
W. Sharp, Owner; Rex Bullock and 
George Wright, Consulting Engineers. 


MISTAKEN 
MISFILED 
MISUSED 
MIS rine 


ick BABOETT | 


WS URE APA HOLT 18 288. 


DYMO: LABELS: “1 T. 


demonstration of the DYMO 
FREE Universal Labeling System: 
Your DYMO representative 


will call at your place of business and 
label any six items with the DYMO Tape- 
writer. See for yourself how easily you 
can make handsome, raised-letter labels 
for 1001 applications. Labels take sec- 
onds to make, cost pennies, stick perma- 
nently to almost any surface. Vinyl tape 
in 10 colors, plus five striped tapes. Six 
metal tapes. Five DYMO Tapewriter 
models, from $24.95. Send the coupon 
for a personal on-the-job demonstration 
.no obligation, of course. 


lx IO 


INDUSTRIES, INC. 


Prices slightly higher 
in Canada. 


SEND THIS COUPON TODAY... 


es 


DYMO INDUSTRIES DEPT ECM = 
P. O. Box 1030, Berkeley 1, California Sepa 

| want a’ demonstration of the DYMO UNIVERSAL LABELING SYSTEM, 
during which six items will be labeled at no obligation to me or my firm. 


MY NAME A ee Ee 


PROD. OR 
MY. FIRM’S NAMER OS ee SERVICE = ee eee 


ADDRESS TELEPHONES 


= 


(OL (Ras a aS IT a ee 0) | ee a pe ae 


SeeeeeeTCoeeeeoeeseeeseeeeeooeees 
SOOHSHSHSSHSHOSHSHSSHSHOSSSSSEHHHOOE 


SHSSCHOTHSHSCSSHHSHESHEHHSOHHOSHEESEOOHSHSOHHEHHHSEHHSOEHHSSHSOOSHSOEEHESESEOEOOD 
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Motors 


A new line of integral-horse} 
power general-purpose motors 0}} 
the’NEMA Size 56 frame is noy 
available. The line includes single} 
phase and polyphase motors ratet 
up to 14 hp at 1725 rpm and up ti 
2 hp at 3450 rpm. Motors featur 
ball bearing, open, dripproof con) 
struction. This line is suited foi) 
applications such as air condition) 
ing, ventilating fans, centrifugal 
pumps, compressors, pulverizers 
and machine tools. | 

Westinghouse Small Motor Dv 
vision, Lima, Ohio 


Connectors (23) 


A heavy-duty wire connectoi) 
with pressure cable and fixture type} 
splicing has been developed. They 
may be used in all types of conduit, 
cable, non-metallic sheath and open) 
wiring. Three sizes, Cat. Nos: 
Hi-8, Hi-4 and Hi-6 handle all popu- 
lar wire combinations from two 
No. 18 up to two No. 10 with one} 
No. 12 solid or stranded. The Hi-4 
and Hi-6 sizes are UL and CSA 
listed as pressure cable type for 
general use up to 600 volts (1,000) 
volts when enclosed in fixture pody} 
or sign). Nos. Hi-3, Hi-4 and Hi-6 
are listed as fixture type splicing 
for 600 volts (1,000 volts when 
enclosed in fixture body or sign). 

Holub Industries, Inc., Sycamore, 
Till. 


Switch (24) 


A new rocker switch, known as 
No. 640 ac quiet switch, has been 
designed to permit easy actuation 
of the rocker handle. Switch is of 
shallow body depth and takes up 
little room in the switch box. Both 
terminal screws are on the same 
side of the switch, eliminating the 
necessity of wiring it from oppo- 
site sides. There is also a 3-way 
version available which is known as 
Cat. No. 643. 

Slater Electric Inc., 


Glen Cove, 
Ney 


me), | (25) 
A new line of 600- and, 5000-volt 
ower cables with Vulkene insula- 
ion has been announced. Vulkene 
| is a thermosetting insulation de- 
rived from cross-linked polyethyl- 
_ene. Cables are available shielded, 
| nonshielded, and lead sheathed in 
power, aerial, and interlocked ar- 
|| mor cable types for a wide variety 
of applications and for every type 
_ of environment. Literature is avail- 
| able. 

\| . General Electric Co., Chemical 
|| and Metallurgical Div., Bridgeport 
j/ 92, Conn. 


| 


BP ennector (26) 


ie. An interlocking grip has been in- 


' corporated into a one-piece tap 
| eonnector for electrical conductors. 
| Designated “Snap-Tap,” the new 
| compression connector is supplied 
| in an “open” position, and may be 
|| easily closed over conductors with 
| one hand. Tap locks closed, hold 
| the conductors in position so that 
| lineman has both hands free to 
| compress joint either mechanically 
i 
i 


or hydraulically. They are de- 
‘signed in sizes to accommodate 
popular distribution conductors. 


‘ Rome Cable Division of Alcoa, 


93 Alcoa Building, Pittsburgh 19, 


i" 
in 


Infrared Lamps (27) 


New RL Series of hi-intensity 

quartz infrared lamps are available 
_ in four sizes with a variety of three 
_ reflectors to fit different situations. 
_ Lengths are 18 in. and 24 in. with 
| one or two tubular quartz infrared 
lamps. Lamps are in 1000 and 1600 
| watts, 240 volts; and 2000 and 3200 
| watts in 240 and 480 voltages. Re- 
| flectors are designed for 60° and 
_ 90° and asymmetrical heat-light 
_ pattern coverages. Unit is suitable 
_ for hotel or theater marquee, stores, 
warehouses, ramp garages, public 
_ buildings, and wherever there is a 
_ hard-to-heat location that also needs 


Blectromode, P. O. Box 1052, 
Rochester 3, N. Y. 


the fastest label 
from coast-to-coast 


Whenever you order any one of Keystone’s quality wiring 
installation products . . . you can be sure of seeing it on 
your doorstep . . . fast! Complete stocks of Wireways, 
Fittings, Boxes, Cabinets and Enclosures are 

ready and waiting at Keystone warehouses from 
coast-to-coast to make sure 
there’s no delay from order 
to delivery. You can always 
depend on the welcome 
sight of prompt Keystone 
service... wherever you are. 


|. Pushbutton 
© Enclosures 


KEYSTONE 


MANUFACTURING COMPANY 
DIVISION OF y= INDUSTRIAL CORPORATION 
23330 Sherwood Ave. ° Warren, Michigan 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... APRIL, 1962 


137 


PLM Type ACSF 
Terminator 


3875 WEST 150th STREET e CLEVELAND 11, OH!IO 
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There’s a 


fitting to fit the job! 


Faced with unusual mounting problems in terminating armored cable runs? 
Chances are there’s a standard PLM fitting made to fit the job—or, if there 
isn’t, that PLM can furnish you adaptations, fasr, to meet your needs! 


PLM flange-type terminators are supplied to fit most pothead base dimen- 
sions, and for indoor or outdoor mounting on switchgear or other applica- 
tions. Other types of terminators for through, bracket or angular mounting. 
The complete line of PLM fittings and terminating and splicing kits for 
armored, non-metallic jacketed and lead-covered cable through 23 kv is 
described in PLM 52-page catalog 301. Write for copy on your letterhead. 


TERMINATING AND 
) 2} { IW SPLICING ACCESSORIES 
J| edit, Ge 


Emergency Lights (26) 


Self-contained automatic emeij 
gency lights for hazardous location} 
have been announced. Explosior| 
proof, dust-tight and vapor-tigh| 
models are available. The battery| 
automatic relay and lamp switc] 
are enclosed in a specially seale/ 
cast aluminum housing. Since al 
parts are self-contained, the entir) 
unit can be mounted within thi 
hazardous area. The Watchmaste) 
lights provide illumination auto } 
matically the instant normal light} 
ing current fails. The 6-volt dri 
battery will operate a 25-wat} 
sealed-beam lamp continuously fo’ 
five hours or more. Standard units 
are wired to detect power failuri 
in 110-120 volt, 50-60 cycle ac cir! 
cuits. 

Watchmaster Division, Carpentei 
Manufacturing Co., 25 Bradley St. 
Somerville 45, Mass. 


Connectors (29)) 


Electrical connectors—including) 
watertight CGB and CGK cable 
glands and ARK-trol and Arktite) 
receptacles and plugs—are now 
available with braided wire strain 
cable relief grips. The protective’ 
devices, called Kellems Grips, i 
designed to prevent cable dama 
caused by sharp bending and fre- 
quent pulling. They consist of 
multiple strands of stainless steel 
woven into an extensible wire mesh 
binding that fits around the cable 
entrance of connector or gland. 

Crouse-Hinds Co., Syracuse 1, 
INGE. | 


Seals (30) 


A new line of Hol-Tite oil and 
dust tight seals for pushbutton, 
knockout, and conduit holes has 
been introduced. Although pri- 
marily designed as a positive oil 
and dust tight plug for extra push- 
button holes, drilling errors, con- 
duit changes and similar unwanted 
openings in industrial-type en- 
closures, they are equally well 
suited for general purpose boxes. 
Units are available in eight differ- 
ent sizes for holes ranging from 


1 
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 4- to 2-in. in diameter. Models to 
| fit both standard and miniature 
‘| pushbutton openings are also 
| offered. Design features a rolled- 
edge covering cap made from 16 
or 18 gauge steel. Cap portion is 
mounted in place in the hole 
| through use of a fitted washer and 
‘| plated wing nut. 

Hoffman Engineering Corp., 
|| Anoka, Minn. 


Grounding Receptacle (31) 


A new duplex grounding recep- 
tacle series for use in homes, apart- 
ment houses, motels, hotels, office 
buildings, hospitals, and other 
buildings has been announced. 
Known as the No. 885 Medallion, 
"this receptacle is designed to meet 
'| the needs of the architectural and 
'| engineering profession from. the 
standpoint of cost, installation, 
'| speed and aesthetic requirements. 
Features are 8-speed wire terminals 
which permit internal splicing; pat- 
ented side release slot and patented 
break-off feature for 2-circuit wir- 
ing. Available in brown, beige, 
‘| ivory, white and gray. Matching 
‘| wall plates are also available. 

Slater Electric Inc., Glen Cove, 
i eee 


.. Just One > 
3-WAY PIPE THREADER 


a — | ‘Threads All 3 Popular Conduit Sizes! 


A new line of 110- and 220-volt 
‘infrared electric space heaters for 


Here’s an extra-sturdy threader that’s instantly ready to 


application both outdoors and in- thread any of the three conduit sizes most used. Each die-set 
doors, is now available. Heaters are is locked in place .. . can’t get lost. Yet dies are easy to reverse 
supplied with or without fan motor for close-to-wall threading. Centering guide keeps conduit 
and blowers. Units equipped with : ; : 

blowers not only heat by radiation straight for true-threads every time. Twin handles double 
but also provide conventional forced leverage for easy thread cutting. Choice of long-wearing alloy 


| warm air heating. Both types are 
designed to be mounted at heights 
| ranging from 6 to 15 ft or more. 

Infrared units are effective where 


or high-speed steel dies. Straight conduit dies also available. 


Call your distributor today. For your convenience he 


ceiling heights are 12 ft or more maintains a complete stock of RIGID Work-Saver Pipe 
and in areas where partial heating 
is desirable. Units are listed by UL. Tools and parts. 


They operate on 110 or 220 volts ac, 
with capacities ranging from 1500 
to 6000 watts. Heating units consist 
of g-in. fused quartz, 28 in. long 
. with a 23-in. hot zone. 
Fannon Products Div., Hupp 
Corp., 4199 Marcey, Warren, Mich. 


4 
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SPECIFY MSG | PE 


PORTABLES FOR// SAFETY, 
CONVENIENCE AND\\DURABILITY 


THE QUALITY LINE 


An extra margin of quality is built into 
the complete line of McGill industrial 
portable lamp guards for safe, dependable 
utility. Rugged, heavy duty construction 
and selected materials withstand the pun- 
ishment of rough use. 

More than 100 different types of McGill 
portable lamp guards have been developed 
to meet the particular requirements of a 
wide range of service conditions. Cages 
50 to 200 watt. 660 watt, 250 volt sockets. 
Grounded, vapor-proof, double hook, re- 
flector, concentrating end lens and many 
other optional features available. Most 
models also available with handles and Available from your Electrical Wholesaler 
cords in yellow—the accepted safety color. 


& engineered electrical products — 
Write for McGill Electrical 


Specialties Catalog No. 84. 


No. 5100 — 
SRG grounded 
portable with 
15 amp., 125V 
outlet. 


precision needle roller bearings 


McGill Manufacturing Co., Inc., Electrical Div., 450 N. Campbell St., Valparaiso. Indiana 
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Luminaire (33) 

A new streetlighting luminair( 
that has been specially designed td 
use mercury lamps for the illumi) 
nation of residential and secondary 
roadways which have medium td 
light traffic density is now available} 
The unit, designated Type OV-14) 
Silverliner, uses 100-, 175-, and 2504 
watt mercury lamps. It has two} 
piece die-cast aluminum housing} 
During installation, the top of the 
housing is removable to permit) 
working in a normal position. Unit} 
comes with a built-in ballast pro-| 
tected by Adur-Bil insulation. 

Westinghouse Electric  Corp.. 
Lighting Div., Edgewater Park, 
Cleveland, Ohio t 


Fittings (34) 
A new line of insulated coup-} 
lings and connectors for use with) 
EMT has been introduced. Called! 
“Socks” fittings, these couplings 
and connectors are installed by tap- 
ping them on. A built-in steel grip- 
ping ring bites into the thinwall) 
making a positive ground and firm) 
connection. They provide raintight 
and concrete tight protection for) 
conductors, protect conductor in-) 
sulation from vibration damage,) 
chafing during wire pulling and 
temperature expansion and con 1 
traction. All Socks insulated throat} 
fittings are UL and CSA listed.) 
Non-insulated connectors and coup- } 
lings are available in 4-, ?- and 1-in. } 
sizes. Insulated, raintight fittings } 
are available in 3- and #-in. sizes. | 
Thomas & Betts Co., Inec., Eliza-} 
beth 1, N. J. 


Vise (35) } 


A new portable cutting vise, 
called the Liquatite-Benfield vise, 
is for use with Liquatite flexible } 
conduit. Vise can also be used for 
cutting armored cable, metal hose, } 
copper tubing, thin wall conduit, | 
metal molding, and any light gauge f 
metal or plastic tubing. Vise can be 
hand-held at point of use or bench 
mounted in the shop. Using a 
standard saw blade the installer 
clamps the conduit in position, in- 
serts the blade in vertical mitre 


slots and saws. Vise accommodates 
Liquatite flexible conduit from 2 
in. to 14 in. inclusive. 

Electri-Flex Co., Roselle, Til. 


Cross-Over Assembly (36) 


A conduit Cross-Over Assembly 
for underfloor duct and header duct 
electrical systems has been intro- 
duced. The assembly consists of 
two gray-iron castings with con- 
duit openings for either 3-in. rigid 
conduit or #-in. electrical metallic 
tubing. A shallow 4-in. by 13-in. 
steel raceway cross-over, of any 
specified length, joins the two con- 
duit adapters. Known as Catalog 
No. 326, it facilitates the crossing 
‘of any number of underfloor ducts 

or other raceways with branch-cir- 
cuit conduits. 

Wheatland Electric Products 
Co., 500 Logan St., Carnegie, Pa. 


Starter (37) 


New Bulletin 9589 Type SF 
(Safety First) ac magnetic com- 
bination starter line addition meets 
the industrial requirements for 
high production, maintenance 
standards and safety for plant 
personnel. Starters feature a com- 
‘pletely visible blade disconnect 
Switch, and a door interlock latch 
mechanism which is_ enclosed. 

Available in both NEMA 1 and 
NEMA 5-12 enclosures, the inter- 
locking system is entirely front 
operable to allow gang-mounted 
applications. The interlock system 
‘prevents opening door with power 
“on,” or turning power “on” with 
door open, without authorized 
- personnel first defeating the inter- 
lock system with a screwdriver. 
NEMA Type 5-12 enclosures also 
have the added feature that the 
enclosure door must be latched and 
sealed. Type SF combination start- 
ers are available in NEMA Sizes 
. 1 and 2 for non-reversing and 
reversing applications. 
 Cutler-Hammer, 315 North 12th 
St., Milwaukee 1, Wis. 


OUTGRIPS 
"EM 
ALL... 


Thin Nose = 


IN TIGHT 
PLACES 


Easy does it on every gripping job with a 
Channellock Plier in your hands. Power- 
. . tremendous 


ful parallel-jaw grip . 
leverage... patented, smooth-working, 
can't-slip adjustments. Your choice of 
five jaw capacities: 44, 7, 1%, 2and 244 
inches. Be sure it’s a genuine Channellock. 
Look for the trademark on the handle. Write 
for catalog showing complete line of pliers. 
Made Only By Champion DeArment Tool 
Company, Meadville, Pennsylvania. 


J 
; 
; 
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ECONOMY 
HANGER 


FOR OUTDOOR LIGHTING 


AL-8990T 


IT DISCONNECTS 


IT LOWERS 


unit of corrosion-resistant cast aluminum, fea- 
turing. patented Thompson lowering mecha- 
nism, is delivered complete with all working 
parts ... no assembly costs. 


2. LOWER INSTALLATION COSTS. No spe- 
cial poles required ... standard fittings or 
brackets are provided with unit. Pole top fit- 
tings accommodate two units, so fewer poles 
are required. oh 


3. LOWEST MAINTENANCE COSTS. one 


man can service four times as many lights per 
hour as two men servicing fixed-position lights 
with ladders. No climbing or electrical dangers. 


For details on Fargo hangers, 
write today for Bulletin F-61. 


THE THOMPSON ELECTRIC COMPANY 
P.O. Box 873-D ° Cleveland 22, Ohio 
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1. LOW INITIAL COST FOR COMPLETE 
PACKAGE ASSEMBLY. Integral one - piece: 


Transformers (3 a 


A new line of Class H dry 
type distribution transformers i) 
offered in the 600-volt class, 6( 
cycle, 38-phase and_ single-phas| 
series. A 30-kva, 3 j 
measures 16 in. deep, 19 in. wid} 
and 24 in. high. In addition to th) 
reduction in size, other major fee) 
tures are: low sound levels tha} 
range from 5 to 15 decibels les) 
than NEMA standards; leads 4} 
bottom in ambient, or room ten 
perature; low case temperature] 
that do not exceed a 40°C rise. 

Hevi-Duty Electric Co., Electr) 
cal Division, Box 563, Milwauked 
Wis. , 


Humidistat (39) 

Low relative humidity can bj 
maintained at a comfortable level 
during the heating season with nev) 
humidistat for the control of ex) 
haust fans. The sensitive hair) 


ential of approximately 4%. Thi 
device is non-adjustable. It wil} 
fit any standard outlet box an 
should be installed on an insidé 
wall away from areas which ar( 
moist or dry. 
General Electric Co., Applianc 
Park, Louisville, Ky. ' 


Generator (40) 


A new 650-kw synchronous ad 
generator keeps voltage fluctuation 
to a minimum on sudden addition 
or removal of load. Compact volt- 
age regulator is installed in the 
switchgear and controls the ac 
power that supplies the entire dis- 
tribution system. The 2400-volt; 
3-phase, 60-cycle generator is espe- 
cially adapted for use with large 
constant-speed diesel engines for 
stationary power plants, shipboard 
use and other primary distribution 
stations and ground support equip: 
ment. 

Electric Products Co., 1725 Clar 
stone Road, Cleveland 12, Ohio 


rhe 
¥ 
F 
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Fittings (41) 
A line of all-purpose, insulated, 
‘bushed, raintight tap-on connectors 
and couplings which can be used 
wherever electrical metallic tubing 
is specified, has been developed. The 
3-piece raintight coupling consists 
of two tap-on connectors plus a 
sleeve. All parts screw together. 
Fittings are listed as raintight by 
UL and can be used outdoors or in 
concrete slabs. They are vibration- 
proof. 
_ Tomic Sales & Engineering Co., 
20000 Sherwood Ave., Detroit 34, 
Mich. 


‘Luminaire (42) 


The LPI Thin-Lite Luminaire is 


now listed by UL for direct surface 
mounting on combustible, low dens- 
ity cellulose fiberboard ceilings. 


_ The 23-in. shallow luminaire désign 


incorporates a ballast with auto- 
matic resetting thermostat. The 
combination of ballast and lumin- 
aire design makes it possible to 
eliminate spacers between ceiling 
and fixture as otherwise required 
by NEC. Thin-Lite is available in 
2-lamp and 4-lamp models with a 
wide variety of diffusers. 

Lighting Products Inc., Highland 
Park, Ill. 


(43) 


New Series 180 motors built in 


"NEMA frames 182, 184, 213, and 


215, are available in polyphase rat- 
ings from 4 to 74 hp and capacitor 
single phase ratings from ? to 5 hp. 
All metal parts have been specially 
treated for moisture resistance. 
Slot cells are insulated with Mylar 


_ laminated to rag paper. Large ter- 
minal box on the polyphase type, 
_ adjustable for top, bottom, or side 


connecting leads. 


connection, is diagonally split to 
allow ample “knuckle room” when 
Both polyphase 


_ and single phase types are available 
_ in resilient base, sleeve bearing de- 


f 


Mg 


: 


signs. On single phase type, cen- 
trifugal switch and condensers are 


_ externally mounted under weather- 
_ proof covers. 


Robbins & Myers, Inc., Spring- 
field, Ohio 


ELECTRICAL CONSTRUCTION AND 


Any single or ganged metallic switch- 
plate can be fitted with Hubbell’s Lock- 
ing Cover for toggle switches. Simply 
remove and discard two screws, but 
leave plate in place. 


3 


Swing heavy drawn brass cover down 
until it snaps over lip of attachment, 
hiding screws. Tamper-proof hinge 
pin is recessed and concealed. It can- 
not be knocked out to remove cover. 


Place the opening in the back of the 
locking cover attachment over the 
switch handle. Fasten it through the 
switchplate screwholes with two steel 
screws provided with it. 


4 

Yale tumbler lock prevents access to 
switch handle and screws. Locks avail- 
able for individual or master keying. 
Cover comes in brushed brass, brushed 
chrome, etc. No rewiring is necessary. 


Locking Cover Attachments 
Halt Tampering with Switches 


Wherever there’s a reason for 
preventing the unauthorized op- 
eration of switches, there’s a rea- 
son for Hubbell’s easy-to-install 
Locking Cover Attachment. 


Equipped with a Yale tumbler 
lock, this rugged accessory pro- 
tects people and guards electrical 
equipment in plants, labora- 
tories, hospitals, workshops, 
prisons, and asylums. 


For buildings requiring several 


attachments, you may specify: 
(1) the same key for all locks, 
or (2) a different key for each 
lock, or (8) one key for one group 
of locks and other keys for other 
groups. Master keying is op- 
tional. To protect owners, extra 
keys are never supplied. 


These locking covers are sold by 
electrical distributors handling 
Hubbell® wiring devices. Or 
write for folder and prices. 


cof 


acres 


Bridgeport 2 


HARVEY 


HUBBELL 


INCORPORATED 
Connecticut 
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EVEREADY incincceo 


CORE DRILLS 


Now you can have all the Power, Speed, Pro- 


SPEED... 


duction you need and want in a Core Drill. 

=» You can drill holes in reinforced concrete, 
masonry materials, stone, refractories... in 
minutes. Choose the precison-engineered 
Eveready Core Drill you need. There’s a 
model for every drilling application. 


PRODUCTIDN 


EVEREADY 


DIAMOND 


CHECK THESE FEATURES: 


Two-Speed Super or Two-Speed Heavy Duty 
Power Unit 

Full 360 Degree, Any Angle Drilling 

Adjustable Horizontal and Vertical Bracing 

Thermal Motor Protector and Overload Clutch 

Dual-Column Design and Column Stabilizers 


Eveready Super Duty CD-180-360 Degree, any 
angle drilling for holes up to 14” in diameter. 
Equipped with a 2-Speed, Super-Duty 18-Am- 
pere Power Unit. Change speeds instantly 
with a shift of the lever. Instant choice of the 
most efficient speed for the size of the bit 
and the material to be drilled. Develops up to 
31 H.P. rated load at speeds of 210 RPM and 
550 RPM. 115 Volt or 230 Volt. High-strength 
aluminum housings. 


Special heat treated gears. Thermal Motor 
Protector eliminates motor ‘‘burn-out’’. Over- 
load Clutch protects motor, gears, and bit. 
Built-in water swivel assures ample, even flow 
of water to the bit. Easily attached Vacuum 
Hold Down Unit. 


Heavy Duty CD-120—has all special and exclu- 
sive features of the Super Duty CD-180 except 
comes equipped with 2 Speed, Heavy Duty, 12 
Ampere Power Unit far drilling holes up to 8” 
in diameter. 


Compact CD-100—for drilling holes up to 412” 
in diameter. Equipped with special 10 Ampere 
single-speed power unit. Gear change kit avail- 
able. Develops up to 143 H.P. High strength 
aluminum housings... ventilated for cool op- 
eration...heat treated gears. Motor can be 
removed and converted to hand held drill with 
purchase of optional Handle Kit... Thermal 
Motor Protector...Adjustable Jack Screw for 
vertical bracing. 


CORE BITS 


WITH BUILT-IN ADAPTORS 


Made with Finest 
Natural Whole Diamonds 


Now Eveready combines bit and 
adaptor to guarantee precision line- | 
up... Eliminate Core Bit “run-out” | 
...Increase Diamond Life... As- | 
sure Greater Drill-Ability. | 
Eveready’s Single-Unit Bit and | 
Adaptor cuts out bit slippage... | 
Stops Down Time from lost or dam-, | 
aged adaptor parts,as wellas Down | 
time because of wrong-size adaptor. | 


Cut Your Drill Bill 


with Eveready Diamond Core Bits 


Thicker, stronger heavy-duty 
core barrels reduce barrel rup- 
ture to a bare minimum. Strict 
controls during each step in 
the manufacture assure uni- 
form, top-quality bits. 


Write today for the name of your 
nearest Eveready Distributor 


1104 UNION AVE. 
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KANSAS CITY 
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Meter Channels (44) | 

New standardized UL listed, fac- | 
tory-bussed, gangable unit meter | 
channels each available from 2 to 6 | 
stations high, wired from the load | 
side of the socket to the line side | 
of its branch-circuit breaker, are | 
available. VBS series of panel base | 
assemblies is suitable for service } 
equipment and primarily designed } 
for quick job-site flexibility, ease | 
of mounting and wiring. Channels } 
are all rated 100-amp, 120/240 volts. 
per location. Each socket is spaced } 
10 in. on vertical centers. Fifth} 
terminals or manual bypasses can | 
be provided from the factory in- | 
stalled or be added in the field as } 
desired. The neutral bus is insu- |) 
lated and groundable. 

Anchor Manufacturing Co., Man- 
chester, N. H. 


Coupling (45) | 


A combination coupling for join-} 
ing % in. flexible conduit to 4 in.) 
EMT has been announced. The! 
one-piece coupling can be used in) 
any installation where EMT is to) 
be coupled to flexible conduit such 
as in motor driven appliances anda} 
oil burners. It is listed by UL. 

Thomas & Betts Co., Inc., Eliza- 
beth, N. J. 


Termostat (46) | 


A new heavy duty line-voltage 
thermostat to control electric radi- 
ant ceiling cable, baseboard and 
ceiling panel installations is now 
available. Wall thermostat blends: 
with G-E’s decorator wall switches 
so that they can be mounted side-’ 
by-side for convenience. Designed 
for safety, the wall thermostat, 
designated Type HWC-10 (single 
pole model), is sensitive to room 
temperatures with a _ thermostat 
differential of 1°F. Temperature 
settings range from 45° to 85°F.) 


All leads to thermostat connect to 
recessed pressure terminals at back 
of unit. Model HWC-11 double pole 
thermostat is also available. Both 
are equipped with locking tabs to 
permit a combination low tempera- 
ture stop, a high temperature stop, 
and a locking device to keep ther- 
mostat settings between 60° and 
80°F. Thermostats have non-induc- 
tive ratings of 22 amps at 120 volts 
ac, 22 amps at 240 volts ac, and 18 
amps at 277 volts ac. 

Electric. Comfort Heating Sec- 
tion, General Electric Co., Appli- 
ance Park, Louisville, Ky. 


Tool (47) 


_A new low velocity, piston-type 
powder-actuated tool, called Pow-R- 
Set, has been introduced. It utilizes 
the energy of a fired blank cart- 
ridge to set threaded studs or drive 
pins into steel or concrete. The tool 
uses this energy to activate a pre- 
cision-built piston within its barrel 
for fastening at a low velocity. It 
weighs 44 lb. 

Ramset Fastening System, Win- 
chester-Western Div., Olin Mathie- 
son Chemical Corp., 289 Winchester 
Ave., New Haven 4, Conn. 


Communication System (48) 


A new return call telephone sys- 
tem, which provides two-way voice 
communication with a central office, 
and featuring a visual device which 
informs room occupants of un- 
answered calls, has been intro- 
duced. The call back indicator is 
a red button which snaps out to a 
forward position, on the room tele- 
phone face plate, when a call is 
made from the central office. If oc- 
cupant is out, the protruding red 
indicator informs him, upon return, 
that his room was called during 
his absence. When he calls the cen- 
tral office for his message, he re- 
turns the indicator button to its 
normal depressed position. The 
room telephone unit is a _ loud- 
speaker type with a 12%-in. by 53- 
in. aluminum face plate, for flush 
or surface wall mounting. Central 
office telephone is available as 
either, flush wall unit, a surface 
wall model, or a console unit. Each 
is equipped with telephone hand 
set, buzzer signal and pushbuttons 
and card holders corresponding to 
number of rooms in system. The 
System is designed for use in dor- 
mitories, nurses’ residences, motels, 
small hotels, ete. 

Auth Electric Co., Inc., Long 
Island City 1, N. Y. 


BOSS ELECTRICAL 


es 


ENCLOSURES 


QUALITY 


and SERVICE 


BOSS electrical enclosures and wireway are manu- 
factured to consistent, high quality standards... fea- 
ture baked enamel finish over phosphatized surface. 


Stock items are shipped immediately from centrally 
located Cincinnati. ‘‘Specials’’ receive quick quotation 
and are manufactured promptly in our Cincinnati plant. 


Write for BOSS complete line catalog. 


THE HUENEFELD CO. 


ENGINEERED PRODUCTS DIVISION 


2705 SPRING GROVE AVE. 


CINCINNATI 25, OHIO 
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1 POWER 
DRIVE 


ral 
/ FULL 2 CAPACITY 

Here’s the original, LOW PRICED Power Drive that 
#! continues to be the “first-choice” of factory maintenance 
| men everywhere! Compact, lightweight (only 77 Ibs.), the 
A “100” is strictly a one-man machine yet does the work 


} of four men! See it today. 


Smooth, 
leakproof 
threads 


quick, clean 
ream 


Cutting off is > 
fast... easy 


WRITE TODAY FOR COMPLETE INFORMATION 
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Battery (49) | 


A new flat-plate lead-acid battery) 
line, named Exide-Dynaclad, for} 
electric’ industrial trucks, has been| 
announced. The Silvium positive-| 
plate grid is specially designed to} 
insure evenly distributed plate) 
strength throughout battery life. 
Dynaclads are equipped with easy-, 
grip vent plugs of polyethylene.| 
Available for all truck sizes and) 
designed to fit all standard battery! 
compartments, the line includes the’ 
MGP, providing 45 amp-hrs per! 
positive plate; the RGP, giving 55- 
AH per positive plate; the THP,) 
60-AH; TGP, 72-AH; TEP, 95-AH;} 
MXP, 125- AH; and MEP, provid: 
ing 145- AH per positive plate. 

Electric Storage Battery Co., Ris-, 
ing Sun and Adams Aves., Phila-. 
delphia 20, Pa. 


Switch (50). 


A quiet switch with both screw. 
and H-Z wire pressure terminals. : 
Switch has extra common terminal 
connections for continuous wiring, | 
plaster ears, takes Nos. 14 or 12} 
wire—and is for use in any position | 
with all standard wall plates. 15-) 
amp, 120-volts, ac only. No. 1021 is. 
single pole; No. 1023, 3 way. Both 
are available in brown and ivory. | 

Eagle Electric Mfg. Co., Inc., 
23-10 Bridge Plaza South, Long 
Island City 1, N. Y. 


Electric Heat (51) 


Two new lines of electric base-— 
board heat, the “Galaxy” low den- 
sity line and the “Deluxe” high 
density line, have been introduced. 
They are designed for commercial, 
institutional and large or small resi- 
dential applications. The Galaxy 
240-volt units produce wattages 
from 500 to 1500, progressively, in ~ 
four standard sizes from 3 to 9 ft 
in length. The Deluxe 240-volt units 
produce from 840 to 2680 watts and 
are available in similar lengths. 
These slim units, 2 in. deep and 
6 in. high, are finished in enamel. 
All units are prewired at both ends. 
End caps are furnished. 

Arvin Industries, Inc., Columbus, 
Ind. 
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Bulletins 


(62) ESTIMATOR Catalog No. 124 
gives illustrations and prices on 
electrical supplies, apparatus, 
|lamps, lighting and wire and cable. 
|General Electric Supply Co. 


| (63) CABLES. New booklet gives 
| all the facts and termination data 
‘on Type UR underground-residen- 
| tial cable. Okonite Co. 


| (54) ELECTRICAL DISTRIBUTION 
| EQuieMENT. 72-page Catalog 62 
| shows up-to-date lines of circuit- 
| breaker equipment, fusible service 
| equipment, safety switches and 
‘meter mounting devices. Murray 
| Manufacturing Corp. 


| 5) LicHTING. 64-page “Datalog” 
includes general information on 
ighting and specification data for 
jnearly 100 prismatic lighting fix- 
tures. Holophane Co., Inc. 


| (56) Bus Duct. Booklet B-7360 
describes plug-in low impedance bus 
duct. Westinghouse Electric Corp. 


(67) Limir Switcu. Bulletin GEA- 
| 7839 describes features of new 
| CR115-E geared rotary limit switch 
for control on rotating drive shaft 
| equipment up to 3600 rpm. General 
| Electric Co. 
\4 
| (58) LIGHTING UNITS. Folio 62-1, 
16 pages, describes line of cast 
| aluminum special purpose lighting 
units. McPhilben Lighting,-Inc. 


(59) Motor GENERATORS. 2-color 
| folder illustrates and describes sin- 
gle and 3-phase alternators for pro- 
ducing odd voltages, phases and 
frequencies, Motor Generator Corp. 


(60) LUMINAIRE HANGERS. Bulletin 
| -61 describes new “Fargo” econ- 
“omy disconnecting and lowering 
_hangers for all types of luminaires. 
"Thompson Electric Co. 


“@1) MAGNETIC STARTERS. 28-page 
Bulletin GEA-702A contains infor- 
-mation on 100-Line design of mag- 
petic starters and contactors in 
NEMA sizes. General Electric Co. 


(2 LANTERNS. 4-page brochure 
illustrates 21 styles in four models 
i ceiling, wall, table and floor—and 
includes the large fluorescent wall 
or ceiling unit designed primarily 
‘or contract installation. Howard 
iller Clock Co. 


Here’s why any 


powder-actuated tool 
works better with 
Remington Loads and Studs 


(= 


Exclusive 
“Kleanbore’ 
Priming 


22 caliber 
Power Load' 
(twice actual 
size) 


te 


Green 


Ya4"" $-25 
Stud 

(twice actual 
size) 


Remington 


REG. U.S. PAT.OFF 


Remington Arms Company, Inc., Park Forest, III. 
4N CANADA: Remington Arms of Canada Limited, 
36 Queen Elizabeth Bivd., Toronto 18, Ont. 
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“Power-Guide”’ 


Scientifically graded Remington Power Loads 
offer precise, uniform charges . . . have strong, 
non-rusting brass cases. Exclusive ‘“‘Kleanbore”’ 
priming mixture protects bore of tool because 
it does not cause rust or corrosion. No need to 
clean barrel after every job! These quality Power 
Loads are subjected to multiple inspection dur- 
ing manufacture, are backed by Remington— 
a name well known to American sportsmen. No 
matter what powder-actuated tool you use, it 
will work better with Remington Power Loads! 


Uniform performance and penetration are as- 
sured with precision-made 14” and ¥’’ diameter 
Remington Studs. These high-strength studs are 
made with special molybdenum steel. Specify 
Remington Studs with exclusive green ‘‘Power- 
Guide” heads . . . for uniform performance and 
straight-driving penetration. Over 60 ‘‘job- 
rated’’ Studs to choose from — your assurance of 
a Remington ‘‘Power-Guide”’ Stud to fit every 
fastening application. 


Remington know-how insures the quality of its Studs 
and Power Loads. No other company can offer the back- 
ground of experience gained through 
the manufacture of billions of these 
units. When you order studs and loads, 
you'll get better performance if you 
specify Remington— maker of the most 
versatile fastening tool ever designed 
(right). We’ll gladly send valuable free 
booklets about Remington Power 
Loads, Studs and fastening tools. Mail 
the coupon today! 


Remington 
Model 455A 
Stud Driver 


Remington Arms Company, Inc., Park Forest, Ill. EC-42 
Please send—without obligation—catalogs on Reming- 
ton Contractor & Industrial Tools checked: 

Stud Drivers [Air Tools (Chain Saws 

OiConcrete Vibrators [JF lexible Shaft Machines 


Name. Position 
Company 

Address 

aie ae Zane: State 
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(63) PuMP MoTorS. 2-page Bulle] 
tin 6404 describes hydraulic ele} 


Wiring Devices : : Specification Devices ie vator pump motors available in 2:) 


Most complete line or 3-phase, 60 cycles, 1-75 hp, 208, 


ee . Ring Bells with mec 
meet every . 
ae | =] E V E R Y B 0 D Y | (64) Epoxy RESIN selection guide 


chart lists 15 different Dolphon 
resins for application by impreg-) 
e Contractors nating, casting and potting, dip- 
e Architects ping, brushing and paste. John C. 
Dolph Co. 


Weatherproof 


_e. Builders 
e Dealers! 


(65) AiR CONDITIONING for multi- 
room buildings is described in 20-) 
page booklet including a chart com- 
paring four multi-room systems of} 
air conditioning. Air Conditioning 
Div., Remington Corp. 


(66) INDUSTRIAL POWER TRANS-| 
FORMERS. 12-page Bulletin GEA- 
7525 describes redesigned line of} 
large industrial substation trans-} 
formers, rated from 10,001 to 25,- 
000 kva. General Electric Co. 


(67) SAFETY SWITCHES and AB-I 
breakers are compared in 8-page: 
Booklet B-7359. Westinghouse Elec-} 
tric Corp., Standard Control Div.} 


ri | 
els, : (68) TRANSFORMERS. Bulletin CS- 
Wail Place oa pags A 801 describes new 3-phase pad} 
a ta Sete) to type ee oe aon mounted transformer power centers | 
MAGNETIC, RUSTPROOF, for use in all available 15 kv and below through | 
al Loe elre Ayatictle cil tena Benes 3750 kva. Kuhlman Electric Co. 
be 
¥ (69) THROAT FITTINGS. 4-page bro- | 
i chure illustrates complete line of} 
nylon-insulated connectors, elbows, 
4 bushings, sleeves and nipples—sizes | 
from 3 in. up to 6 in. Thomas & 
Betts Co., Inc. 
il 
; i 
(70) Om CuTouTs. Bulletin GEA- 
j 7191 provides information on appli- 
cation, operation and interrupting 
"i ratings of oil cutouts for electric 
3 , utility and industrial plant distri- 
4 : : Mosher bution systems. General Electric 
{ : Receptacles — Co. 
_ A must for parents with 
Beant chee . (71) ARCHITECTURAL FLOODLIGHT- 
burns. Self close cover ING is described in 12-page Book- 
let B-8251. Westinghouse Lighting 
; : Div. 
America’s Largest Line of Weatherproof (72) FLUORESCENT BALLAST for 
Devices and Wall Plates plastic signs is described in Bulletin 
PFL-1061. Sola Electrie Co. 
f E he (73) SILICONE DIELECTRICS,  20- 
- Cc 
i marae a ELECTRIC page Booklet S-24 describes two 
- Se basic product groups which have 
Be wick: COMPANY been designed to be used in the so- 
Chinbiete . lution of heat transfer problems— 
4 a ; silicone dielectric fluids and com- 
i : Catalog 5735 S. CLAREMONT AVENUE, CHICAGO 36, ILL pounds. General Electric Co., Sili- 


cone Products Dept. 
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| (74) Motors. 4-page Bulletin 535 
|| describes new Series 180 polyphase 
| and capacitor single-phase motors, 
| rated 3 to 74 hp in NEMA Frames 
| 182, 184, 218 and 215. Large Mo- 
‘tors Diyv., Robbins & Myers, Inc. 


| (75) SPEED DRIvEs. Bulletin 14B- 
| 1136 describes operating principles 
| of the “StatiFlex”’ adjustable speed 
‘drives available in ratings from 1 
|to 200 hp. Allis-Chalmers Mfg. Co. 


| (76) OIL-TITE PUSHBUTTONS (Type 
OTL) are described in 8-page book- 
| let. Westinghouse Electric Corp. 


| (77) CONTROLS. 12-page product 
| guide covers ratings and technical 
| data on variable transformers, volt- 


age regulators, synchronous mo- 
tors, magnetic amplifiers and power 
supplies. Superior Electric Co. 


' (78) WIRING DEVICES. New book- 
‘let entitled “Rugged Twist-Lock 
Wiring Devices” explains and cata- 
logs the company’s line of ten dif- 
ferent types and sizes of wiring de- 
vices for portable electrical equip- 
|ment. Harvey Hubbell, Inc. 


(79) Motors. Standard fractional 
|hp motors which are normally car- 
ried in stock are listed in 6-page 
Bulletin 2820. Westinghouse Elec- 
| tric Corp. 


| (80) RADIANT QUARTZ HEATERS uti- 
lizing quartz lamps with heat 
sources that operate at nearly 
|4000°F, or quartz tubes with heat 
|sources that heat to 1700°F, are de- 
scribed in Bulletin 49-536. Electric 


‘Comfort Heating Section, ee 


Electric Co: 


(81) ROOM THERMOSTATS, controls 
and humidistat for use with electric 
heating and cooling applications are 
‘described in Bulletin 49-537. Elec- 
‘tric Comfort Heating Section, Gen- 
| eral Electric Co, 


(82) ANNUCIATOR SYSTEMS. Cir- 
‘cular describes a new annunciator 
system tie-in with the graphic dia- 
‘gram of the system on the face of 
‘the control panel. Graphics, Inc. 


(83) PENDANT and cluster “bullet” 
fixtures designed to meet specific 
architectural needs are illustrated 
in Catalog A4. Stonco Electric 
Products Co. 


(84) SATURABLE REACTORS are de- 
\scribed in Bulletin 615 including 
schematics of single and 3-phase 
typical reactor circuits, as well as 
technical data about reactive loads. 
Sorgel Electric Co. 
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T MILLION OF Thes 


E 
PROVE GAMEWELL CAN HELP YOU 


The next time you see a municipal fire alarm box we invite 
you to go up to it and read the name on the box. 9 times out 
of 10 we know you'll see “Gamewell”. That's pretty good 
proof of performance, isn’t it? m You may not realize that 
Gamewell has been the choice of thousands of firms to pro- 
tect industrial, commercial and institutional buildings with 
Flexalarm fire alarm systems inside the building. m Find out 
how our more than 100 years of specialization in the develop- 
ment and manufacture of automatic fire detection and alarm 
systems can solve your alarm system 


LOCAL ALARM 
installation problems—dependably, eco- 


nomically and attractively. Write The 
Gamewell Company, Department 1403, 
Newton Upper Falls 64, Massachusetts. 
A Subsidiary of E. W. Bliss Company. 


Gintwell 
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PARK MASTE 
A new concept in parking area lighting | 
from STEBER. By simply specifying the 
size of the overall area and the amount 
of illumination required, Steber can now 
offer you a choice of three lighting 
types, incandescent, mercury vapor, and 
fluorescent, all prerated to meet park- 


— 


ing area requirements. Each Steber 
unitis catalogued under a single catalog 
number which automatically specifies — 
the style of lighting, fixtures, pole — 
style and height. Each of these units 4 
are prerated to produce a specified 3 F 


Se panes ait 


level of illumination over a given mod- : ] 


ular (square) area. Never before has | 


large area illumination been made so ‘. 
easy, SO economical. 
Write today for com- 
plete information. 


| STREET, LOS ANGELES, CALIFORNIA. ALSO MANUFACTURED. IN’ CANADA BY; PYLE-NATIONAL (CANADA) LTD., CLARKSON, ONTAR' Oo 


ae. 


‘Pilot Signals 
for Heaters 


QUESTION V40 — In the plant 
where I work, we have what is 
| known as a tile machine on which 
we make ceiling tiles out of insula- 
tion fiberboard. On this machine 
| we have some heating irons with 
| which the bevel edges of this tile 
|are seared. These heaters are con- 
|| structed using two Chromalox 
‘tubular elements, each 675 watts, 
230 volts in series and using 460 
volts. Now the problem is, if one 
| of these goes out the heating stops 
| and causes cull tiles. The produc- 
| ‘tion engineer wants to put pilot 
lights on each heater so that af one 
|of the heaters goes out, the pilot 
| light will immediately let them 
| know about it. These heaters have 
thermostats, and I have considered 
using a small contact thermostat 
|set just under the heat of the 
heater thermostat so that if the 
| tron cools a few degrees under that 
| for which the heater thermostat is 
set for it will either turn a light 
off or on, whichever is desired. 

Please let me know what your 
‘solution to ie problem would be. 
. —R. A.W. 


ees 


—— 


ANSWER TO V40—The thermo- 
\stat would be nice if you can get 


then the heater thermostat is 
“set at the top of the 25 degrees, 
while the signal thermostat would 
‘be at the bottom of the 25 degree 
Tange. A better system would be 
a capillary, thermocouple, or resist- 
ance thermometer with the reading 


| look at the light. This way you 
€an stay at a very narrow differen- 
os SHS: 
8 
A NSWER TO V40—Your problem 
mn readily be solved with the addi- 
tional thermostat the way you sug- 
gested. Another still more simpler 
nets is the use of control lights. 
ey would, however, not work in 
1¢ way of pilot lights, i.e., across 
the heaters, The light would still 
: on even with the heater defec- 
ve. By establishing an artificial 
midpoint, as shown on the accom- 
ing sketch, a positive and non- 
iling indication is available to 


1 away with a 25 degree differential, 


| device next to the party who has to ~ 


repairs. 
out of their experience. 


Bright if heater No.1! 
defective 


250-volt 
lamps 


Test 


Bright if heater No. 2 


defective 
Note: 
Normal — No potential difference 
between A and B 
Fault — Size of "L’ will determine 


voltage difference between 
Aand B 


show immediately when a heater 
failed and which one. 

Use 250-volt bulbs, any wattage. 
To augment safely from failure, 
two bulbs may be paralleled or a 
test switch incorporated as shown. 
With a fault, the voltage between 
A. and B will depend on the size of 
the red lamp.—K.H. 


Checking Motor-Lead 


Polarities 


QUESTION W40 — We rewind 
many fractional hp split-phase 
stators with three leads. Is there 
any simple method to determine 
specific rotor rotation by checking 
polarities of starting and running 
windings and make final connec- 
tions prior to dipping and baking 
the stators?—H.G.H. 


ANSWER TO ‘W40—Direction of 
rotation may be predetermined by 
checking connections to determine 
polarity or, you may also use a 6- 
or 12-volt battery or some other 
source of low-voltage dc, applied 
to the proper leads. 

With de applied to the windings 
you may then take a small compass 
and check for polarity. Rotation 
will be from auxiliary pole to the 
next adjacent main pole of the same 
polarity. 

For the beginner this also is a 
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Reader's Quiz 


QUESTIONS from readers on problems of industrial equipment, installations, maintenance and 
Answered by electrical maintenance engineers and industrial electrical contractors 
For every question and every answer published we pay $5.00. 


good chance to check if adjacent 
main poles and adjacent auxiliary 
poles are of proper polarity. For 
the experienced winder this check 
is not necessary but, if you use the 
compass method it only takes a few 
seconds, and if a mistake was made 
it would be much easier to correct 
at this point.—C.E.R. 


ANSWER TO W40—If a starting 
coil is connected so that it has the 
same polarity as an adjacent run- 
ning coil, the rotor will turn from 
the starting coil toward the run- 
ning coil. 

The reason for this is that, when 
connected to the line, the current 
in the starting coil is at a maximum 
a short time before the current in 
the running winding is at a maxi- 
mum. This means that the shifting 
or revolving magnetic pole pro- 
duced by the combination of the 
starting and running winding 
travels from the starting winding 
to the running winding of the same 
polarity. The rotor is dragged in 
the direction in which the mag- 
netism moves. To test the direction 
of rotation after the stator is con- 
nected, a 6-volt battery connected 
to the winding and a compass is 
held inside the stator and will show 
the polarity of the poles.—H.D.C. 


ANSWER TO W40—There are pos- 
sibly a number of methods used to 
determine direction of rotation of 
a split-phase motor. One method is 
by coil polarity. Direction of rota- 
tion is from starting winding coil 
toward running winding coil of like 
polarity or from the north pole of 
the starting winding toward the 
north pole of the main winding. 

Another method is by the use of 
a testing rotor that can very easily 
be constructed from scraps. After 
windings are in place in the stator 
and coil groups connected, leaving 
only two run ends and two start 
ends, pair off one start and one run 
in two pairs, conecting test cord to 
these two pairs. Holding test rotor 
inside stator and approximately 4 
in. from laminations, momentarily 
plug test leads into 110-volt outlet 
or rated motor voltage outlet. Test 
rotor will turn in direction of rota- 
tion. If rotation is wrong, reverse 
starting leads:—A.W.L. 
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Tight, Hot Dipped 
Galvanized Coating 
Gives Added Protection 


Republic GALVITE®, a hot dipped Galvanized Ri; 
Steel Conduit, is fully protected with a bright, u 
formly tight, coating inside and out. This zinc co 
ing stays tight under normal bending—won’t ch 
“flake, break, or peel. You'll like the look of the f 
ished job you get with GALVITE. ; 
Republic Rigid Steel Conduit is made from u 
formly soft steel—made in Republic’s own mills 
better conduit bending characteristics. Threads. 
clean, sharp, free-running, and zinc protected. W 
pulling and pushing are easier because GALVITE 
a smooth inside lacquer finish with no internal bu 
or coating projections. It is stocked by lead 
electrical distributors in sizes from 14” through 


% 
< 


Republic also offers baked-on black enamel 
SNAMELITE® Rigid Steel Conduit. Both types are 
‘urnished to ASA and Federal Specifications, meet 
lectrical codes, and are listed by Underwriters 
Uaboratories, Inc. 

For complete information about Republic Rigid 
Steel Conduit, call your nearest Republic repre- 


‘entative or mail the coupon below. 


(ee 


. 


_. 


REPUBLIC STEEL 


; STEEL AND TUBES DIVISION 
Cleveland 8, Ohio 


Compatibility and 
strength characterize 
raceways made of 


REPUBLIC STEEL CORPORATION 
STEEL AND TUBES DIVISION + DEPT. A-4162 
212 EAST 131st STREET, CLEVELAND 8, OHIO 


Please send additional information on the installation 
advantages of Republic Rigid Steel Conduit. 


INT aa yn eee eS Tithe eee 


Company. 


Address 


City eS Zone. State 
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High-Visibility Heavy-Duty 
NEOPRENE CORDS & CABLES 
FROM THE BRONCO STABLES | 


ONLY ITS COLOR IS YELLOW 


POUT \ 


TYPE 


YELLOW NEOPRENE [ee 


... inside it’s got all the courage and stamina bred into the Bronco line of electrical cords and cables. 
Broncolor Yellow supplies industry with the high-visibility, tough and flexible neoprene jacket it has 
long wanted. The color is bright and clear, is easily seen, prevents accidents, identifies circuits. 
It discourages pilfering, too. The color identifies Broncolor as company property. For complete iden- 
tification, company name can be branded* into the jacket when a minimum production run is ordered. 
Normally “BRONCOLOR NEOPRENE,” type, number'of conductors, size, and rated voltage are molded* 
into the jacket, permanently, at precise two foot intervals. Broncolor has many advantages over 
other types of colored cords. For example, an overload won't melt off the neoprene jacket. At low 
temperatures Broncolor retains its flexibility, doesn't crack. Ozone won't break it down. And, when 
run through a tight packing gland, the Broncolor jacket will not ‘cold flow.” Broncolor Yellow is 
compatible with several brands of patented neoprene plugs now available...can be molded. Type SO, 
600 volt, and Type SJO 300 volt cords in popular sizes with 2, 3, or 4 conductors are carried in 
stock in a nationwide network of Bronco servicenters. All types of W, G, welding, and control cable 
can be made to order providing runs are long enough. Other Broncolor hues available on production 
run orders are green, red, blue, and gray. Whenever the best in color is mandatory, Broncolor Yellow 
Neoprene is first choice, an investment in continuous production. 


*U.S. Patent No. 2867001 


SOLD NATIONALLY THROUGH 
ELECTRICAL WHOLESALE DISTRIBUTORS 


WESTERN INSULATED WIRE COMPANY 


Los Angeles 58, California 


. ‘ 
BRED FOR STAMINA 
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ORIEN 
Can You Answer 
These QUESTIONS? 


QUESTION E41—A low-impedance) 
power transformer is used to fur 
nish power for a 2,000-hp inductioj) 
motor as shown in sketch below. 4) 


13.8 Kv 3¢ \ 

13.8 Kv Sway 

60-DH-1000 Ly high tes. “7 

12000. 3P. ) . 
Diff. 
relay 


2000Kva ~A 
13.8/2.4 Kv 
3¢ 50% 


question has been raised as tc) 
whether the neutral leads of the) 
wye connected motor should on} 
should not be grounded if the diff} 
ferential overcurrent relay is to 
operate properly.—V.M.M. 


QUESTION F41—We are planning 
a dimmer control for our audito- 
rium lights. The total load will be 
approximately 20 kw. We need two 
remote-control rheostats, one on the 
stage, and one at the rear door. 
These controls should work inde- 
pendently, i.e., either should com- 
pletely and independently control 
the lights (similar to 3-way 
switches with variable light con- 
trol). We have been told that this 
type control is not available. 

With the present state of elec- 
trical development, this is difficult 
to believe. Where can such control 
be purchased or what we can do to 
make this ourselves ?—J.A.M. 


PLEASE SEND IN 
YOUR ANSWERS BY MAY 15 


COMPLETELY BUSSED 
TO GO UP QUIGIE 


i =|[° E METERING SYSTEMS are com- 
alete devices! I-T-E does the bussing in the 
i factory so you don’t have to wire on the job! Only ; 


two major components to connect — main dis- 
sonnect and meter-breaker section. The elimina- ME C 
tion of separate wireways means faster installa- 


ie and more meters in less wall space. Complete 
ussing also assures lower total cost. You merely 


wire in service to the main disconnect . . . and 
Wire out distribution from the breakers. 

|| Wall mounted meter centers are available for 

services through 600 Amps. Free standing island 

type meter centers are available for services . 
‘through 2000 Amps. Installations from the smallest 

up to 100 or more meters are no problem with these 

| Superior designs. ¥ 

Ir DESCRIPTIVE BULLETIN AVAILABLE! 


‘For additional information on famous-quality |-T-E 


UN letering Systems, ask for Bulletin 9001 from your | 
| ME Authorized Distributor, local I-T-E District 
Office, or write to |-T-E Circuit Breaker Company, 0 
| 125 Bennett St., N. W., Atlanta 9, Ga. 
for the Contractor who is Proud of his work 


—— 


| ——————> 


t 
| 
l 
1 
' 
1 
| 
—— |! 
! 
! 
' 
i] 
be 


} No Wireway | No Wireway 
t Needed Needed 

t 

| GAR a ne lac UP EA a ae fe 


I-T-E CIRCUIT BREAKER COMPANY 


WALKER DIVISION 
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Answered by: 


R. L. LLOYD, Electrical Safety Engineer, National Bureau of Standards, Washington, D. C. 
B. Z. SEGALL, Consulting Electrical Engineer, New Orleans, La. 


tion to this Department. 


or panel on which he may serve in an official capacity. 


Grounding 
Service Neutrals 


0 In the Proposed Amend- 
e ments of the 1959 Edition 
of the National Electrical Code, 
NFPA No. 70-PR, on pages 82 and 
83 a proposal is recorded to require 
that “where service to a building 
is supplied from a system having a 
grounded conductor, the grounded 
conductor shall be run to the serv- 
ice disconnect means and within the 
enclosure of the service disconnect 
means it shall be bonded to the 
equipment ground.” This proposal 
concerns Section 250-51. 

Ancther proposal concerns Sec- 
tien 250-52, Grounding a Circuit 
Conductor, which states: “The 
grounding conductor shall be con- 
nected to the grounded circuit con- 
ductor within the enclosure of the 
service disconnecting means on the 
supply side of the service discon- 
nect means.” It is also recorded 
that the panel recommended the ad- 
dition of a fineprint note after Sec- 
tion 250-52. The finenrint note 
would read: “It is recommended 
that high-canaci'y services have 
the grounding c nduet-r connected 
to the grounded cirevit conductor 
within the service-entrance equip- 
ment enclosure.’ Under the panel 
comment the following will be 
found: “These proposals involve a 
requirement that the grounding 
conductor be connected to the 
grounded circuit conductor within 
the enclosure of the service discon- 
necting means. In the majority of 
residential and other low-capacity 
services this connection is accom- 
plished by the ordinary wiring ar- 
rangements. Some arrangements 
that vary from this, notably that 
used by the REA, appear to be sat- 
isfactory. The panel, therefore, saw 
no reason for a mandatory change 
in the code but agreed to a recom- 
mendation in the form of a fine- 
print note. This, together with the 
changes recommended in Section 
250-23, is expected to accomplish 
the intent of the present proposals.” 

The panel’s recommendations 
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| Neutral of service drop 

2 Connection point for neutral of 
service drop, ground wire, and 
neutral of service entrance conductor 

S Service entrance neutral 

4 Meter 

5 Neutral from meter to service 
entrance equipment 

6 Service entrance equipment 

7 Neutral or grounding bar 

8 Ground wire to water line 

9 Ground clamp 

10 Water line 

{1 Ground wire 

12 Ground clamp 

13 Ground rod 

14 Ground level 
(References Section 250-23-8!-83 NEC) 


concerning Section 250-23 is as fol- 
lows: “Where the secondary system 
is grounded at any point, the 
grounded conductor shall be run to 
each individual service. This con- 
ductor shall be not smaller than the 
required grounding conductor 
specified in Table 250-94(a)” with 
a fineprint note as follows: “The 
requirement for running a 
grounded conductor to each individ- 
ual service will become effective 
January 1, 1964.” 

What method of grounding is 
referred to in the code panel’s com- 
ments regarding residential and 
other low-capacity services ?—F.C. 


Questions are answered Ae the Sale editor whose initials appear at the” en| 
of each item. The views and opinions expressed are, in each instance, those of the individual consultan| 
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As an example, the sketcl 
e shows a method of ground) 
ing that is widely used in Tenj 
nessee and is an example of thi 
grounding connection such as is re} 
ferred to in the above-mentioned 
comments. Notice that the ground) 
ing conductor running from thi 
neutral of the service drop to thi 
driven ground rod is attached at :) 
point outside and ahead of thi 
service-entrance equipment. Thi 
grounded neutral continue} 
throughout the entire installation 
If the residence or building inj 
volved did not have a metallic watei) 
piping system meeting code re} 
quirements, grounding would be 
acceptable as shown. However, if ¢ 
water system is available, ground. 
ing would be required as is showr 
in the drawing from the service 
equipment to the water line, o1 
could be made at any point on the) 
line side of the service equipment: 
Our State requirements are that if 
the water system is a home water 
system, or if insulating fittings 
such as plastic have been used, an 
approved supplementary ground is 
required in addition to the water 
system. In practically all cases the 
driven rod is the method used, ang 
in a large majority of cases the 
method of connection to the driven 
ground is as shown. We feel this 
is a safety measure due to the fact 
that the meter reader can keep 
check on the connections as they are 
in plain view. There is also a strong 
belief that this method of ground- 
ing where service-entrance cable is 
used is a better method of ground- 
ing than if the connection is made 
past the service-entrance cable. | 
Prior to the time this method of 
grounding was used, we had many 
cases reported of ruptured service- 
entrance cable after electrical 
storms. It is seldom that we ever 
hear of such since changing to this 
method of grounding. The equip- 
ment grounding conductor would 
terminate in the service equipment 
at the grounding busbar unless the 
special permission rule is used. The 
grounding busbar is bonded to the 
frame.—R.E.W. 


| Conductor 
| Identification 


Q Do the colors specified in 
*® Section 210-5 of the NEC ap- 
ply to conductors in raceways ter- 
minating at 3-way and 4-way 
switches ?—H.R.R. 


Yes. The colors required for 
e multi-wire branch circuits 
apply to those circuits when used 
to feed lights provided with 3-way 
and 4-way switches. On a single 
| circuit, only one color would be con- 
‘cerned with respect to switching as 
the neutral would be _ carried 
/| through directly to the fixture. 
With all conductors in one circuit 
gomg to the switch terminals being 
of the same color, they can be iden- 
| tified by using stripes, tape mark- 
ing or tags, where such additional 
| identification may be desirable.— 
fee. L. 


| Embedding 
| Cable Units 


| Q In Paragraph 422-35 (f), the 
following is stated: 

“In dry board installations, the 
entire ceiling shall be covered with 
gypsum board not exceeding 34-in. 
thickness. The void between the 
| upper layer of gypsum board and 
| the surface layer of. gypsum board 
| shall be filled with thermally con- 
| ducting plaster or other approved 
| material.” 

In the latter part of -this state- 
ment the requirement is that the 
| void between the upper layer and 
surface layer of the gypsum board 
| be filled with thermally conducting 
| plaster or other approved material. 
| Please give an acceptable method 
| of filling the void with plaster ma- 
| terial_—C.M.M. 


| A In our area two methods of | “From adrilled pele twice the diameter of another, four times the amount of material 
* * . : must be removed and four times as much energy is required to remove it.”” A 14 x 20 
filling the void with plaster machine screw anchor requires a 14” hole, 1” deep. The same size genuine RAWL- 


_ are used. The one most widely used, PLUG requires a 14” hole, 1” deep. You work four times harder to drill a hole for 
and apparently doing the best job, the machine screw anchor than for the same size RAWLPLUG. In other words, you'll 
‘is for the plastering contractor to - drill 48 holes for RAWLPLUGS in the time it takes to drill 12 holes for machine screw 


anchors. RAWLPLUGS save on labor. Save money, too, because the RAWLPLUG as- 


Install plaster direct to the upper sembly (anchors, screws, drill) costs 14 less than the same size machine screw 


layer of gypsum board after the anchor. Full details on Rawlplugs are available in our 48-page pocket-sized ‘‘Hand- 
cable has been stapled in place, book of Masonry Anchoring.”” Send for your free copy. 

using the cable as the screen or 

guide for the thickness of the plas- | ~---~- DOMME abn ot teas rey gs et Pp oat heme ie | s 


ter installed. This assures that the 
cable is completely embedded be- {R) 
' fore the surface layer of gypsum 


board is applied. Manufacturers in PLUGS 
‘their instruction sheets caution 
against the use of insulating aggre- The Rawlplug Company, Inc. 


- gate. Instruction sheets usually 212 Petersville Rd., New Rochelle, N.Y. 
_ warn the plasterer not to disturb ee Re Toate, SES ae eee bee Soe 
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“You can’t beat G-E #2777) 
that meets a building’ 


h 
y 
\ 


... Says Mr. Walter J. Powers, Preside 


“We’re more than pleased with General Electric FLEXWAY 
Wiring,” says Mr. Powers, President, Powers Electric Co., Inc., 
Electrical Contractors, Providence, R. |. “This 700-foot installa- 


New G-E FLEXWAY Wiring is grounded for 
extra safety, and U.L.-listed. Available with double 
grounding outlets rated 15A, 125V AC; 15A, 250V; 
or 20V, 125V AC—plus single-pole and 3-way, 


tion we put in a new furniture store, showed us that Gi 
Electric FLEXWAY is more economical besides offering: 
other advantages over older surface-mounted systems. 


quiet-type switches, 15A,120-277V AC. 

Ask your G-E Wiring Device Distributor 
details, or write: General Electric Comp 
Wiring Device Department, Providence 7, ] 
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iring for a system 
beds now and later, too” 


jers Hlectric Co., Inc., Electrical Contractors, Providence, R. I. 


} 
| 


us 


“Switches and outlets can 


“Outlets are just pushed in wherever you 
where, now or later, in the G-E steel raceway on want them. You don't even cut or strip the wires. 
any type of construction. It becomes a baseboard, | Clamp-type, insulation-piercing terminals do a 
door trim, or molding. good job. 


be located any- 


“Switches go in doorway trim or any place “Changes, additions or replacements are easy 
along the raceway. Covers, cut on a handy tool, with G-E FLEXWAY Wiring. Wires can be exposed 
close in spaces between devices and fittings, com- in seconds with an offset screwdriver. Covers snap 
pleting the system. tightly back in place.” 

*Trade-mark of General Electric Company 


Progress /s Our Most Important Produet 


ENERAL @@) ELECTRIC 
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Unretouched “after” photo 


shows Sno Melter 


at work in South Bend! 


WINTER 1962: 


Here’s pictorial proof of the promise, 
“No more snow to shovel” on walks, 
drives, ramps, shipping docks which 
are Sno-Melter equipped! Snow-free 
walk in front of modern McGann 
Securities Co. offices, South Bend, 
shows where electric Sno-Melters were 
installed months ago. 


SUMMER 1961: 

Installation Was Fast! 

As concrete crews poured and spread, 
electricians unrolled pre-assembled 
Sno-Melter mats right behind them. 


While concrete sections were leveled, 
well-tagged Sno-Melter lead wires 
were fed into pre-arranged junction 
boxes. Electricians were out of way by 
time top 114” of concrete was poured. 


Write for engineering data, catalog. 


basy-HEAT.... 


“Electric Snow Removal Equipment” 
Dept. ECM, New Carlisle, Indiana 
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the relative position of the cable 
runs and to avoid jabbing into the 
plaster with a trowel. Plastering is 
always done lengthwise with the 
wire in order not to disturb the 
position of the cable that has been 
installed. After plastering in the 
cable, the surface layer of gypsum 
board should be applied. 

The other method is to apply non- 
insulating aggregate to the upper 
side of the surface layer of gypsum 
board with a notched trowel, mak- 
ing sure that enough aggregate is 
placed on the gypsum board to com- 
pletely embed the cable that has 
been installed to the upper layer of 
gypsum board fastened to the ceil- 
ing. As soon as the aggregate is 
applied to this gypsum board, and 
while the aggregate is still soft, 
the surface layer is lifted against 
the ceiling forcing the plaster 
around the cable, and the board 
nailed in place. Manufacturers of 
this type cable, which carries a 
listing by UL for this purpose, will 
have complete instruction sheets 
covering installation procedures.— 
R.E.W. 


Location of 
Emergency Switches 
In a large school which has 


Q. a combination auditorium- 
gymnasium with a seating capac- 
ity for 1500 people, the control 
switches for all lighting, includ- 
ing exit lighting, are located in a 
corridor adjacent to the combina- 
tion auditorium-gymnasium. On 
more than one occasion pranksters 
have turned off all lights in the 
auditorium-gymnasium while pro- 
grams are underway with large 
crowds attending. 

Does such location of control 
switches meet code requirements? 
—K.P. 


A No. Section 700-14 states 

* that “Emergency illumina- 
tion shall include all required exit 
lights and all other lights specified 
as necessary to provide sufficient 
illumination.” 

Section 700-18 states that “The 
switch or switches installed in 
emergency lighting circuits shall 
be so arranged that only authorized 
persons will have control of emer- 
gency lighting . . .” with certain 
exceptions. The exceptions men- 
tioned in this section do not per- 
tain to the condition as you de- 
scribe it. 

Section 700-19(a) states that 
“All manual switches for control- 


ling emergency circuits shall be in 
locations- convenient to authorized} 
persons responsible for their actua- 
tion. In places of assembly such as 
theaters a switch for controlling 
emergency lighting systems shall be 
located in the lobby or at a place 
conveniently accessible thereto.” 

I am quite sure that some pro-! 
vision can be made to prevent oc-| 
currences such as you describe, and 
such should be made in order that} 
the chance of panic will be mini-! 
mized.—R.E.W. / 


il | 


| 

Number of Receptacles 
per Circuit 
How many receptacles may 
e be placed on a single branch) 
circuit in a dwelling?—W.F.G. | 
The 15-amp receptacle in al 


A, dwelling, other than those 
on the appliance circuits, may be 
considered as an outlet for general 
illumination and there is no limit: 
to the number that can be placed 
on a single branch circuit as in- 
dicated in the note following Table 
220-2(a). Each such branch cireuit’ 
is, however, required to carry its) 
proportional share of the total load’ 
and the fineprint note in Para-) 
graph 220-3(a) recommends a limit | 
of 500 sq ft per branch circuit. This | 
does not mean that a single branch) 
circuit can feed only the area | 
covered by a specific 500 sq ft. It 
is acceptable to have several cir- 
cuits carried into every room in a) 
dwelling included in the watts-per- | 
sq-ft calculation provided the actual) 
load (number of receptacles) is) 
equally distributed. The minimum) 
number of receptacles is indicated 
in Paragraph 210-22(b) plus those 
required for other loads. There is 
no limitation on the maximum num-| 
ber. The number of receptacles on. 
each appliance circuit is also not 
limited in number as covered in the, 
fineprint note at the end of Para-) 
graph 220-2(b).—R.L.L. 


Grounding Appliances 
in Trailers 


In the NFPA Publication 

e No. 501B, Standard for Fire 
Prevention and Fire Protection in 
Mobile Homes and Travel trailers, 
published in May 1961 under Item 
444 Appliances, the following state- 
ment is made: “All factory-in- 
stalled appliances shall be effec- 
tively grounded by means of an ap- 
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PUSHBUTTON CONVENIENCE...IN A PUSHBUTTON WORLD. A MODERN 
EXCLUSIVE WITH ALL BULLDOG PUSHMATIC® CIRCUIT BREAKERS. 


BUY OPERATING CONVENIENCE, TOO. BUY PUSHMATIC. CONTACT YOUR 
I-T-E DISTRIBUTOR OR YOUR LOCAL I-T-E SALES OFFICE TODAY. 


Write for your copy of 


@ | I-T-E CIRCUIT BREAKER COMPANY : 


GULLDOG ELECTRIC PRODUCTS DIVIS'ON 
BOX 177 e DETROIT 32, MICHIGAN in Canada: 80 Clayson Rd., Toronto, Weston, Ont. 


SPECIFY THE FITTING OF 


THE “PROS” ON THE JOB 
..OR AT YOUR SUPPLIER 


w 
SET SCREW OR INDENTER E.M.T. 
COUPLINGS & CONNECTORS 


SOLID ONE PIECE STEEL 
® 
U.L. APPROVED 
CONCRETE TIGHT 
e 
PRE-SET STAKED SCREWS 
e 
EXTRA 
HEAVY DUTY LOCKNUTS 


® 
ZINC CHROMATE 


OVERPLATING 
® 


ALL SIZES ¥2" to 2” 


WRITE FOR SAMPLES AND PRICE LIST 


ELECTRICAL TUBULAR PRODUCTS, inc. 


74-16 GRAND AVENUE, MASPETH (NYC) N. Y. 
DEfender 5-8000 


proved grounding-type plug or per- 
manent wiring method. No appli- 
ances shall have their frames or 
enclosures connected to the neutral 
conductor.” Following the above, 
the fineprint note states: “This 
requirement specifically disallows 
the permission given in the Na- 
tional Electrical Code for the 
grounding of certain appliances to 
the neutral conductor.” 

Does this mean that in the wir- 
ing for an electric range where the 
method of wiring is cable that tt 
wil be necessary to have a 4-con- 
ductor cable where such range re- 
quires two ungrounded conductors 
and a neutral conductor ?—T.P.B. 


Yes, or other approved meth- 
e ods of grounding may be 
used such as permitted in Sections 
250-57 and 250-59. You will also 
note Item 445 of 501B states that 
“the neutral conductor shall not be 
grounded within or on the trailer.” 
—R.E.W. 


Uses of NMC Cable 
Is Type NMC cable suitable 


Q, for installation in the hollow 
spaces of an outside masonry-block 
wall of a building which ts below 
grade ?—T.R.S. 


A The installation described in 
e your question would be in ac- 
cordance with the NEC provided 
that the NMC cable satisfies the 
provisions of Article 836—Non- 
Metallic Sheathed Cable. The per- 
mitted uses of Type NMC non- 
metallic sheathed cable are de- 
scribed in Paragraph 336-3(b) 
which states: “Moisture and Cor- 
rosion-Resistance Type NMC. This 
type of non-metallic sheathed may 
be installed for both exposed and 


. concealed work in dry, moist, damp 


or corrosive locations, and in out- 
side and inside walls of masonry 
block or tile. Where embedded in 
plaster or run in a shallow chase in 
masonry walls and covered with 
plaster within 2 in. of the finished 
surface, it shall be protected 
against damage from nails by a 
cover of corrosion-resistant coated 
steel at least vs in. in thickness and 
? in. wide in the chase or under the 
final surface finish.” 

Prohibited uses of Type NMC 
cable, as stated in Paragraph 
336-3(c), are: (1) as service-en- 
trance cable, (2) in commercial 
garages, (3) in theatres or assem- 
bly halls with capacities exceeding 
200 persons, (4) in motion picture 
studios, (5) in storage battery 
rooms, (6) in hoistways, (7) in any 


hazardous location, and (8) em- fF 
bedded in poured cement, coner>te | 
or aggregate. Subparagraph (3) | 


includes the pertinent code rule | 


of Article 520 affecting uses of the 5 
cable in question.—R.L.L. : 


NEC Official 
Interpretation 


NFPA’s National Electrical Code 
Committee has released an official 
interpretation of a section of the 
current National Electrical Code. | 
The subject of the interpretation | 
clarifies application of Article 511 | 
to an automotive instructional area } 
which is part of a school building. 

The official text of the interpre- | 
tation follows: | 


INTERPRETATION NO. 472 


Statement: An automotive in- ; 
structional area of about 600 sq 
ft is provided 


arts facility of a school building. 


The area is not cut off from the | 


rest of the building and is pro- | 
vided with normal! air ventilation. | 
The area is provided with an over- 
head door which provides access to 
the outside. | 
A number of test stands (three 
to five) mount automotive engines 
which are disassembled, reassem- 
bled, and operated as part of the 
instructional process. Two com- | 
plete vehicles also may be operated | 
and/or tested in this area. 
Question: Is it intended that the © 
electric wiring and equipment of 
this area be subject to the require- | 
ments of Article 511? 
Answer: Yes. 


HONORARY MEMBERSHIP in Interna- 
tional Association of Electrical Inspectors 
is conferred on Clarence A. Wingfield 
(right), Chicago, devoted secretary-treas- 
urer of the Illinois Chapter. Imme- 
diate past-chairman William P. Hogan, 
Jr., presents certificate and gold card to 
him at recent 32nd annual Chapter 
meeting. 
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at approximately | 
grade level as part of the industrial 7 
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THESE PATTERNS PRODUCE 
40% SAVINGS 
ON ELECTRICAL FRAMING 


Fluorescent fixture mounts, cable troughs, pot head and switchgear 
supports—only your imagination limits the number of framing jobs you 
can economize with Acme Steel AIM Brand Slotted Angle. Its exclu- 
Sive pattern of slots and holes permits complete design freedom. One 
material can handle every job to cut your framing costs as much as 40%. 

Slotted angle comes ready to install. Simply shear lengths to size, 
bolt together and the job’s done. Precision fitted connections can’t 
loosen or wrack. Best of all, Acme Steel Slotted Angle accepts standard 
electrical fittings without reaming or special adapters. Saves space too. 
120 ft. of slotted angle—in 10 or 12 ft. lengths—takes no more room 
than a 2 x 4! 

See the many ways this versatile material can cut your framing costs. 
A distributor in your city carries AIM Brand Slotted Angle. For his 
name and free copy of illustrated ‘idea’? brochure, write or call: 
Fabricated Materials Division, Acme Steel Company, Dept. EAD-42, 
135th St. & Perry Ave., Chicago 27. INterocean 8-9500, 
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Wall mounted slotted angle frame pro- 
vides sturdy, neat supports for pot heads 
and disconnects in this incoming lines 
service installation. 


Runs of cable trough are an easy 
match for slotted angle. Even if 
specifications change, you're 
money ahead. Simply add or re- 
arrange lengths to meet new 
requirements. 


hams 


- R A M i N G Even save 40% on shop storage racks, benches, carts. Acme Steel Shop Equipment 


comes in over 300 pre-cut, ready-to-assemble types and sizes. 


d fast, easy cutting on the job is only one of the reasons Alcoa aluminum electrical rigid conduit costs less to 
stall. It’s much easier to thread, too, using a sharp regular die. Much easier to bend. Much easier to carry and 
sition, because it weighs only one-third as much as steel. 0 Competitively-priced Alcoa aluminum conduit 
fas a smooth, specially-lubricated interior that makes cable-pulling go a little faster. It is naturally corrosion- 
resistant: needs no painting or other protection. It’s non-magnetic. Non-sparking. O Alcoa aluminum rigid 
conduit, in short, makes a better installation at lower cost. Find out for yourself: ask your Alcoa-Rome repre- 
sentative or distributor for facts and figures. Or write Rome Cable Division of Alcoa, Dept7-42,JRome, N. Y. 


{ONFORMS TO ASA C80.5-1960— RIGID ALUMINUM CONDUIT AND FEDERAL SPECIFICATION WW-C-540A Vv 
. < ALCOA 


bs ROME CABLE 


Whether it’s for a 

mine or foundry, a 
forge shop or produc- 
tion line—or anywhere, 
try a Westinghouse | 
starter. Test it on your 
toughest jobs, use it on 
all. You will find it’s: 
the most rugged motor 
starter you can buy. 
Ask your Westinghouse 
salesman or distributor 
for a demonstration 
that proves it. Or 

write Westinghouse 
Electric Corporation, 

_ Standard Control 
Division, Beaver, Pa. 

You can be sure...if its Westinghouse 
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in the News 


Second Electric Heat Symposium Big Success 


More than 3000 electrical industry personnel attend three days of general 


sessions and specialized seminars on all aspects of electric comfort heating. 


HE Second Electric Comfort 
| er Exposition and Sym- 

posium, sponsored by NEMA’s 
Electric Comfort Heating Equip- 
ment Section, attracted 3171 elec- 
trical contractors, manufacturers, 
dealers, engineers, utility person- 


_ nel, and others to Chicago’s Sher- 


jman House on March 19-21. 
The proceedings were designed to 
promote more rapid engineering 


| and scientific progress in the appli- 
| eation of electric heat through the 


sion groups, 


delivery of technical papers, discus- 
and commercial ex- 


hibits; to serve as an educational 


_ medium for those less familiar with 


the art; and to further the promo- 


| tion and marketing of electric com- 
| fort heating equipment. 


General chairman of the exposi- 
tion was Robert D. Graham, gen- 
eral manager, Electric Comfort 
Heating Section, General Electric 
Co., Louisville, Ky. The equipment 
of more than 50 electric heating, 
control, and insulation manufac- 
turers was on display, much of it 
indicating considerable improve- 
ment in design and performance 


| over that exhibited during the first 


exposition in 1960. 


In opening remarks, Stanley B. 


Aronson, chaixvman of NEMA’s 
Electric Comfort Heating Equip- 


' . 
' ment Section and sales manager of 


~Berko Electric Mfg. Corp., Jamaica, 


| N. Y., announced NEMA’s estimate 
| of 1.2 million electrically heated 


homes in the United States today, 
with expectations of 1.5 million by 


| the close of 1962, 2.5 million by 
| 1965, and 6 million by the end of 
| this decade. 


Joseph F. Miller, NEMA’s man- 
aging director, urged the industry 
to build top-quality equipment and 
to create an atmosphere in which 
“competition will be in the direction 


of making the best product and 


thus creating a greater consumer 
_ demand.” 


Addressing the symposium at the 
‘industry luncheon, Donald S. Ken- 
nedy, chairman of the board and 
‘president of the Oklahoma Gas and 
Electric Co., discussed the genera- 
_ tion of electric power in Russia. Al- 
_ though Russia’s growth rate in this 
f 
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field has been relatively high since 
the end of World War II, he said, 
the United States is far ahead in 
terms of both output and capabil- 
ity; each year we generate more 
than three times the electricity pro- 
duced in the Soviet Union. 

Following are highlights of some 
of the papers presented during the 
3-day symposium. 


Electrical Contractors 


The new sales program being de- 
veloped by the National Electrical 
Contractors Assn. was announced 
by Matthew J. Sherwood, NECA’s 
director of marketing service. The 
program is to provide a contractors’ 
training course which will put the 
contractor in a position to offer a 
certified, bonded and guaranteed 
electric heating comfort system in 
a complete package sale. 

Charles P. Butz, Butz Electric 
Co., Zion, Il]., urged contractors to 
attend electric heating schools con- 
ducted by their local utilities. ... 
Reuben Sell, Sell Electric Co., Mis- 
sion, Kan., recommended that init- 
ial sales effort be directed within 
the electrical industry so that the 
benefits of electric heat could be 
sold from experience. ... G. B. 
Thornton, Thornton Electric Co., 
Niles, Mich., described his com- 
pany’s heating activities which in- 
creased from four installations in 


1954 to an anticipated 150 complete 
electric heating installations in 
1962, including the necessary ther- 
mal insulation in each job. 


Power Supplies 


Aspects of utility promotion and 
operating policies with respect to 
electric heat were outlined by more 
than a dozen representatives of 
public and private suppliers. Paul 
W. Emler, vice president, American 
Power Service Corp., New York, 
stated that “utilities with the low- 
est residential rates have, almost 
without exception, the highest killo- 
watt-hour use per customer. More 
electric load actually makes possible 
lower rates than are possible with- 
out such load’ and growth.” He 
added that utility growth is brought 
about by adding new customers, de- 
veloping existing markets, and ex- 
tending service through new prod- 
ucts and new uses. “Our failure to 
develop the heating market would 
be an admission that we are not in- 
terested in future growth.” 

W. L. Byrne, manager, Utility 
Marketing Services, Ebasco Serv- 
ices, Inc., New York, said that utili- 
ties are now convinced electric heat 
is a good load. ‘None of the effects 
that once were feared have mate- 
rialized. It is beginning to do a 
job of balancing high summer peaks 
and helping to stabilize load factors 


MEA OFFICERS elected 2st the recent annual convention of the Minnseota Elec- 


trical Association in Minneapolis include: 
secretary—A. O. Killmer, 
vice president-—Louis Kasperek, LeSueur; 


Minneapolis; 
Falls; 


Osseo; 


(L to R) manager—Harry W. Kane, 
treasurer—LeRoy Hauer, Little 
advisory director at large— 


S. J. Berquist, Litchfield; and president—Robert DeWar, Fairmont. 
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Another new concept from the reliable 


Rees line of oil-tight, chrome-plated controls! 


New compact Rees control 
takes the place of three! 


This space-saving new 3-in-1 control has a pull to start, pilot light and 
safety push to stop—all in one compact unit! It’s one example of the 
wide variety of Rees single hole mount controls for every application. 


All types of dependable pushbuttons, signal lights, switches, potentio- 
meters and other units feature original Rees single circuit blocks with 
convertible contacts. Quality construction, chrome-plating and extreme 
reliability—makes Rees the most advanced line on the market today! 


What’s more, Rees offers all styles of rugged heavy-duty pushbutton 
controls for condulet mounting. These cost saving units are completely 
oil, water and dust tight for full protection on the roughest jobs. Send 
today for all the facts on the entire ‘““REES-RELIABLE” line! 


r PUSHBUTTON 
PRESSBUTTONS SWITCHES 


we oe 


*KICKLESS"* 
CONTROL UNITS LIMIT SWITCHES | WELDING CABLES FOOT SWITCHES 


MAC KGW: OO: RA A Ge ees 
Division of —Aws Industrial Corporation 


1575 E. FOREST AVE. « DETROIT 7, MICHIGAN 


PENDANT STATIONS 


MANUFACTURERS OF QUALITY EQUIPMENT SINCE 1929 
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which had slipped to precarious po- 
sitions in some sections of the coun- 
try. Diversity from increasing sat- 
urations is enabling distribution 
costs to be spread over a wider base, 
thus diluting fixed costs.” | 

W. R. New, chief of TV A’s Mar- 
ket Analysis Branch, gave informa- 
tion collected from TVA systems. | 
“Summer air conditioning, together 
with the greater importance of ma-: 
jor appliances that are used year-. 
round, is now developing summer | 
loads rapidly enough that the rates | 
of increase in summer and winter | 
are about the same,” he said. On 
the average, the electrically heated | 
home in the TVA area has 12 to 18] 
kw of connected load and contrib-| 
utes about 6 kw of demand during 
the summer peak. Electrically 
heated homes average 21,000 kwhr | 
a year, compared with 5,500 kwhr | 
for homes without electric heat. ! 
“Although annual load factors go | 
down as the saturation of electric’ 
heat increases,” he said, “there are: 
many compensating factors which! 
result in increased load growth and | 
reduced costs, both in capital in-| 
vestment and in operating costs.” 

Guaranteed operating costs were | 
described by Robert A. Moore, resi-| 
dential sales supervisor, Sacra-| 
mento Municipal Utility District, 
Calif. He stated that the Sacra-' 
mento Valley Electrical League has 
undertaken to pay 50% of any op- 
erating cost in excess of the esti-, 
mate over an initial 3-year period. | 
The league set up standards to in-' 
sure adequacy and to aid electrical | 
contractors in the proper design and 
layout of the system. 

T. M. McDaniel, Jr., Souther 
California Edison Co., Los Angeles z \ 
It is easier to sell electric heating | 
by the houseful as a Gold Medal- 
lion Home than to sell a home with 
electric heating alone. . . . Richard! 
C. Smith, manager, Whitley County) 
Rural Electric Membership Corp., 
Columbia City, Ind.: The utility 
must adopt standards, educate the 
installers and the public, and police: 
the requirements so that both the 
company and the consumer are pro- 
tected. ... Ralph F. Lipps, power 
use director, Corn Belt Power Co- 
operative, Humboldt, Iowa: Our 
studies and controlled tests show 
that electric heat is the type of load 
we power suppliers have been wait- 
ing for. Electric heat does not add 
to the system peak in as high a pro- 
portion as it adds to the off-peak 
hours. 

R. F. Plymire, vice president of 
sales, Pudget Sound Power & Light 
Co., Seattle: Our study of test 
homes showed that the electric com- 
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Crisp, streamlined contour ard modern styling—have made this new Wide-spred 
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seek something esthetically superior in outdoor units... Holophane engineers have achieved 
this design, while maintaining their traditional tenet that all lighting units 
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Highest utilization of light output for outdoor areas...This quality, wall-mounted 
luminaire has been engineered to direct the greatest amount of 


uniform illumination over wide stretches of grounds...lts Endural® prismatic glass refractor 
is resistant to shock, impervious to the effects of wear, time and the elements. 
Takes Mercury Vapor or Incandescent lamps... 


Economical to install and maintain... Write for engineering brochure. 


HOLOPHANE COMPANY, Inc. 
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342 Madison Ave., New York 17, N. Y. 
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3 FLOOR BOXES ®& WIRING SPECIALTIES & 


ADJUSTABLE 
CAST IRON BOX 


Fullman’s No. 122 Watertight Adjustable Floor 
Box with cast iron box body, comes in two 
standard heights — 3Vg’’ and 25%’ minimum. 
Designed for both power and telephone service. 
Brass and aluminum (anodized) top assemblies 
to go with (anodized) nozzles at no extra cost. 
Adjusting ring and screw legs make for quick 
and easy tru-leveling. 


Adjusting ring for 
our #122 and 
#190 series is so 
designed that 
“KEY” (shown in | 
center of photo) 
drops easily into 
special slots. You 
select the recep- 
tacle required and 
simply ““LAY-IN”; 
then “‘LAY-ON” 
- receptacle’ ring. 
_ This has beea 
added at no ex- 
tra cost. 


SHORT 
NOZZLE 


No. 307 Series 

rane | 
This No. 307 Receptacle or Telephone Nozzle is | 
one inch shorter in length than standard under 
floor duct nozzles, to which they are adaptable. 
They are made single or double (back-to-back) 
and include 1” nipple. 


Come in anodized Aluminum or Brass (lac- 
quered). 


Height Width Length 
236" 238" 32" 
PIPE or CONDUIT 
HANGERS 


This is the No. 470 malleable 
series for hanging pipe or 
conduit V2” thru 21/2” tosteel 
beams 3" thick. Can be 
turned 360° and excellent for confined areas. 
No drilling, no use of straps. Available in 
Alummum : 


Serving the Electrical Industry for 30 Years 


Sold only thru 
wholesalers 


MANUFACTURING 


COMPANY 
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LATROBE, PENNSYLVANIA 
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ELECTRIC HEATING can be applied in 
many problem areas where conventional 


systems cannot do an effective job, 
France O. Anderson, research marketing 
director, Aqua Flectric Co., St. Louis 
Park, Minn., teiis Upper Midwest Electric 
Heating Forum in Minneapolis. Confi- 
dence in the product, your own ingenuity 
and the courage of your convictions are 
prerequisites, he added. 


fort heating load had no greater 
impact on our power costs and sys- 
tem capacity than the remainder of 
the residential load. Our average 
test home had 1343 sq ft, with 37% 
of the total installed kw represent- 
ing the heating load. Of this, only 
about 69.5% was on at any one time 
in each house. Only a little more 
than one-third of the installed heat- 
ing load appears on the system 
peak. Annual load factor related to 
system peak is substantially the 
same for the heating load as for the 
nonheating load in a representative 
total electric home in the North- 
west. 


Equipment 


Types of heating equipment and 
controls and their use in specific 
heating applications received con- 
siderable attention. L. K. String- 
ham, vice president of research and 
development, Emerson Electric Mfg. 
Co., St. Louis, spoke on the desir- 
ability of having heating and air 
conditioning integrated or in two 
separate packages. The research 
man, he said, believes they should 
never be combined. The view of the 
product development man, however, 
is conditioned by the word “money” 
and whether the product will sell. 
The result, therefore, must be a 
compromise, tempered by climatic 
conditions. 

The heat pump and its associated 
controls were reviewed by Ralph C. 
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Lower and Thomas A. Lutz, both 
with Airtemp Div. of Chrysler 
Corp., Dayton, Ohio. With proper 
means of defrosting, they said, a 
heat pump can be designed to meet 
the heating requirements of any 
structure down to outdoor design 
temperatures as low as —10F. Heat 
pumps will find their greatest appli- 
cation where fewer restrictions are 
placed on the use of electric powel 
and a minimum of complicated ang 
unnecessary controls are required, 

Alan Zimmerman, product man 
ager, The Coleman Co., Inc., Wich+ 
ita, Kan., described the central elec, 
tric furnace as a basic building 
block providing controlled indoo}| 
temperature and filtered, moisture, 
controlled air, to which may be 
added complete air conditioning) 
electronic air cleaning, and pro- 
vision for fresh air. | 

“Many spaces and areas that 
couldn’t be heated practically any 
other way can be heated effectivels 
and economically with infrared,: 
said R. L. Boyd, Jr., Edwin L. Wie 
gand Co., Pittsbureh, who, together! 
with W. R. Stephens, Large Lamp 
Dept., General Electric Co., ane} 
W. J. Novak, associate editor, Hlec 
trical Construction and Mainte- 
nance, outlined the theory of operas 
tion, types of energy sources) 
methods of control, and possible ap; 
plications of infrared radiant heat) 
Advantages accrue from the faci 
that only the occupants, and not the 
air, need be heated for comfort with 
such a system, it was stated. | 

In discussing possible methods oj; 
heating basements, M. L. Markel 
Markel Electric Products, Inc., Buf! 
falo, suggested that finished base 
ments be heated and insulated a 
the rest of the house. Intermittentl: 
occupied rooms may use convection; 
type equipment where the walls are 
finished and radiant heaters wher¢ 
they are uninsulated. He suggestec 
that pilot lights be used in the maiz 
living area to indicate that base} 
ment heaters are energized where} 
manual control is used. 

Leon W. Schorr, Electrovector, 
Inc., Brooklyn, suggested three ap 


glass expanses in the home. These 
include natural convection floor il 
sert heaters or flush-mounted ceil 
ing heaters directly in front of thely 
window wall area, or a fan-forcecl} 
heater on a side wall adjacent | 
the window area. 

David Rogan, Berko Electri¢ 
Mfg. Co., Jamaica, N. Y., speaking 
on bathroom heating, said that the 
housewife wants 10 to 15 degrees} 
of extra heat readily available for 
quick pickup after a shower, with} 


MODEL 702 Electric Hacksaw with 
exclusive stock vise. For fast, ac- 
curate cutoff of bar stock, pipe and 
angle with minimum vibration. 
Holds %” to 5%” material. 


SKIL BE. 24361 
- STRER VISE 


Se 


MODEL 701 Electric Hacksaw with 
2 speeds for cutting metals from 
stainless and cast iron to mild 
steel and non-ferrous metals. 


MODEL 700 All-Purpose Recipro 
Saw with high speed for fast wood 
‘cutting, low speed for routine 
metal cuts. 


NOW! Any old electric saw is worth 


‘25 or more on a new Skil Recipro Saw! 


Yere’s how it works: 


1) SELECT the Skil Recipro Saws you want from the BUT HURRY! This promotion is for a limited time only! 

_ 3 types shown above. See your Skil distributor now for full information. He’s 

: listed under ‘“‘Tools-Electric”’ in the Yellow Pages. Or for 

2) TRADE-IN one old electric saw (regardless of make, — ore information, write: Skil Corporation, Dept. 130D, 
type or condition) for each new Skil Model you want. —_5¢933 Elston Avenue, Chicago 30, III. 


3) GET $25 OR MORE WORTH OF SKIL SAW P-S.: Trade-ins are also available on famous Skil Worm 
ACCESSORIES—blades, any saw accessories you Drive, Top Handle and 
need—as your trade-in allowance. Jig Saws. 


WILL GIVE YOU 
YEARS OF SERVICE 
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SYMMETRICAL ENAMELLED 
ANGLE INSIDE 

WHITE AND OUTSIDE 
PORCELAIN OPEN TYPE 


Multi porcelain enamelled steel 
floodlights offer overall area 
floodlighting at low original 
equipment cost. They are avail- 
able in symmetrical or ellipti- 


cal design with or without Al- | | 
zak Aluminum inner reflector. | | 
For 300 to 1500 watt Incandes- 
cent lamps. Socket housing 
hood is cast aluminum, fittings 
are watertight and a variety of 
mountings are available. White 
porcelain enamelled finish is 
easily cleaned providing mini- 
mum maintenance. 


PORCELAIN 
ELLIPTICAL 
OPEN TYPE 
SHOWING PIPE | | 
CLAMP 
BRACKET 
300—1500 
WATT 


CAT. NO. 8075 B 


Send for literature on complete 
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inaires, Poles, Fittings, Mount- 
ings for School, Industrial, Area 
and Hospital lighting. 
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radiant heaters usually preferred 
over those using forced convection. 
The advantages of line- and low- 
voltage thermostats were described 
by W. A. Schmotzer, Jr., White- 
Rodgers Co., St. Louis, and Richard 
M. Locke, Minneapolis-Honeywell 
Regulator Co., Minneapolis, respec- 
tively. Bernard C. West, Mears 
Controls, Inc., Beaverton, Ore., 
identified methods of voltage modu- 
lation as an economic compromise 
between continuous control and the 
conventional line-voltage thermo- 
stat. Included in such systems are 
simple 2-stage modulation and 
reduced-voltage modulation. The 
former is essentially a 2-circuit 
thermostat with switches set to op- 
erate about 14 degrees apart. The 
latter connects the heating load to 
either full or half voltage, permit- 
ting operation at half voltage over 
most of the control cycle. 
Ventilating equipment available 
for the supply of fresh air and odor 
control was described by Edgar N. 
Clyde, Trade-Wind Motorfans, Inc., 
Pico Rivera, Calif. He explained the 
“square-foot” method of rating ven- 
tilators as developed by the Home 
Ventilation Guide. R. H. Luscombe, 
Penn Controls, Inc., Goshen, Ind., 
discussed ventilation as a means of 
alleviating excess relative humidity 
conditions, used in conjunction with 
automatic humidistats. He de- 
scribed results of a survey to deter- 
mine the nature and cause of hu- 
midity complaints in electrically 
heated houses, together with sug- 
gestion for their correction. 


Standards 


Considerable emphasis was placed 
on progress which has been made 
and which is being made in upgrad- 
ing all facets of the electric comfort 
heating program. M. B. Whitaker, 
vice president and chief electrical 
engineer, Underwriters’ Laborato- 
ries, Inc., New York, described the 
many steps taken in the prepara- 
tion of a safety standard such as 
UL 5738, Electric Space-Heating 
Equipment. Listing of a heating 
product in this standard signifies 
compliance with an established level 
of construction and performance re- 
quirements considered necessary to 
safeguard against hazards. 

NEMA Standards and what they 
mean were explained by Robert C. 
Cressman, manager, Commercial & 
Application Engineering, General 
Electric Co., Louisville, Ky. Unlike 
UL standards, those formulated by 
NEMA stress performance, con- 
venience and consumer satisfaction, 
defining a product with reference to 
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COMFORT HEATING with quartz infra 
red tubes needs a more thorough under|) 
standing of application possibilities 
capitalize on a vast market potenti 
Vern Heins, Luminator Co., Chicago, 
tells Electric Heating Forum audience 
recent Upper Midwest Electrical Industay 
Convention in Minneapolis. 


nomenclature, dimensions, ratings 
safety, and operation. 

W. M. Shepherd, vice president 
Arkansas Power and Light Co.) 
Little Rock, Ark., reviewed the for 
mulation of the All-Weather Com- 
fort Standard introduced at the 
1960 NEMA exposition. He urged 
that the standard be adopted as a 
minimum operating policy, wit 
such modifications as may be neces- 
sary to fit the climate, comfort re 
quirements. and electric rates of a 
specific area. : 
t 


Promotion 


Methods of extending the use of} 
electric heat were explored in dex 
tail. Frank Kitzmiller Jr., Edison! 
Electric Institute, New York, said 
that people are willing to pay for 
products ‘provided benefits, out- 
weigh the additional cost—and cost} 
is important only when motivation 
is weak. The rate of growth will be 
in direct ratio to the quality and 
quantity of advertising, publicity 
and other promotional efforts.” 

George T. Bogard, manager, Res- 
idential Market Development, Gen- 
eral Electric Co., Louisville, stated 
that “‘any builder who does not take) 
advantage of all the merchandising 
aids of the Medallion Home Pro- 
gram is unwittingly passing up @ 
$50 million a year promotional pro- 
gram devoted to creating customer 
preference for electric living.” 

The banking industry has finally 
come around to giving the publie: 
what it wants—in this case electri¢ 
heating. So said Donald M. Gra- 
ham, Continental Illinois National. 
Bank & Trust Co., Chicago. He em- 
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At one time or another, most conduit installations have to be rewired, serviced or moved. If the installation is rigid steel, 
many problems are eliminated. It is easy to add on to a steel conduit system; circuits can be changed or repaired quickly 
with a minimum of trouble. Rewiring is equally easy because rigid steel conduit has a smooth interior that makes pulling 
out and feeding in wire a cinch. If you have to move the system, you can take it down and put it up somewhere else 
with little scrap loss. 

Rigid steel conduit adapts itself to any location. You can install it indoors or out, in dry or wet locations, exposed or 
concealed, in any hazardous location and under all types of atmospheric locations. You can bury it, or run it through or 
along concrete without organic covering. Steel conduit is safe. It offers positive protection because it gives a grounded 
metallic system, and it is strong, so it can take internal or external punishment without breaking. For strength, safety 
and long life, specify rigid steel conduit. USS and National are registered trademarks 


America’s leading stee! pipe manufacturer supplying America’s foremost conduit manufacturers. 


i National Tube 
Division of 
United States Steel 


Columbia-Geneva Stee! Division, San Francisco, 
Pacific Coast Distributors 
United States Steel Export Company, New York 
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makes metal fish tape 
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‘NOW — with 
RIGID ROPE — 
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faster, safer, 
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® Greater rigidity—tightly braided 
jacket over improved core. 
Non-conductor! 

® Strong—withstands one or two 
man pull. 

@ Affords excellent grip—never cuts 
even when wrapped around hand, 

@ Lightweight—14 oz. per 50 ft. 
Available in 50’ and 100’ lengths. - 


RIGID ROPE costs less than any 
metal tape designed for use in all 
types of conduit. (Polyethylene 
“Guide Sleeve” for outlet 


boxes included.) * Patent Pending 


Non-conductive loop 


New metal eye 
Connect wire at either end! 


New improved core 


For full information on RIGID ROPE, and 
the complete Jet Line Method of 
wiring conduits, ask your 
distributor or write 


PRODUCTS, INC. 


305 Foster Ave. 
Charlotte 3, N. C. 
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phasized that lending agencies must 
look closely at insulation specifica- 
tions and their compliance so that 
heating costs will not be substan- 
tially different from estimates 
which would, in turn, cause finan- 
cial hardships on the homeowner. 


Insulation 


All currently used types of ther- 
mal insulation were discussed, to- 
gether with instructions as to their 
correct application. R. N. Kennedy, 
Dow Chemical Co., covered plastic 
foams. Fred H. Sides, National 
Mineral Wool Insulation Assn., 
demonstrated the use of batts and 
blankets. O. J. Fish, Pal-O-Pak In- 
sulation Co., Inc., described the use 
ef blown-in insulation in existing 
structures. 

Gordon Erickson, Wood Conver- 
sion Co., reported the latest findings 
of research being conducted in two 
electrically heated test houses in 
Minnesota by his company. 

Art Johnson, National. Mineral 
Wool Insulation architect, described 
a simplified method of calculating 
heat loss and estimating operating 
costs for electrically heated struc- 
tures which are insulated to R-val- 
ues designed to produce compliance 
with the All-Weather Comfort 
Standard. The graphical method in- 
volved eliminates calculations and 
speeds the process considerably. 


Illinois Inspectors Hear 
New Conduit-Fill 
Report 


Inspectors, engineers and con- 
tractors attending the 32nd Annual 
Meeting of the Illinois Chapter, 
IAEI, at Chicago’s Hotel Morrison, 
learned that electrical conductors 
run hotter in larger conduits than 
in smaller ones. And conductor 
temperatures vary with the type 
and color of conduit in which they 
are enclosed. That was the gist of 
a preliminary report presented dur- 
ing the code problems session of 
the two-day conference held in Feb- 
ruary. Its implications generated 
considerable interest among those 
present. 

Floor discussion was initiated by 
Wm. P. Hogan, Jr., chief electrical 
inspector, City of Chicago, and 
member of Code-Making Panel No. 
6. Mr. Hogan revealed that addi- 
tional inquiry into the relationship 
between conductor temperature rise 
and conduit fill was a by-product of 
routine Underwriters Laboratories’ 
tests of the new Type THWN con- 
ductors. Results of the limited con- 


_ bright.-. galvanized steel conduit; | 


duit-fill investigation by UL were 
covered_in a report by Vincent Me- 
Bride, Lebanon, Conn., formerly 
chief engineer of the Plastic Wire 
and Cable Corporation and now 
consulting engineer. 

McBride’s report, supplemented 
by graphs and charts, revealed the 
following test results and facts: 

1. Dead air space surroundin 
conductors in conduits creates 
thermal insulating blanket retain- 
ing heat around the conductors. Th 
greater this air space, the thicker} 
this blanket becomes with a result- 
ant increase in temperature rise.| 
Thus, the same number and size| 
conductors, with the same ampere 
loading, run hotter in larger con-| 
duits (smaller percent fill) than in 
smaller ones (larger percent fill). 
As much as 40% spread in tem-' 
perature rise was noted. | 

2. The color of the interior sur-| 
face of conduits has a definite effect! 
on conductor temperature rise. 
Bright surfaces reflect more heat 
back into the air space surrounding 
the conductors. Using the same 
number and size conductors, with 
same ampere loading, in same size’ 
conduits with different interior sur- 
faces, the tests showed an increase} 
of 40% between the highest and’ 
lowest recorded conductor tempera-| 
tures. The temperature rise was 
highest in uncoated aluminum and 


lowest in black enameled conduit, 
Both Hogan and McBride agreed | 
that these limited tests open a field | 
for a more intensive investigation 
of this subject. Delegates concurred | 
by unanimously passing a formal 
motion requesting that the appro-/ 
priate Code-Making Panel of the} 
NFPA Electrical Correlating Com- 
mittee be asked to instigate a full | 
investigation with a view to devel-— 
oping a comprehensive fact-finding | 
report. | 
At the formal technica] educa-— 
tional sessions, E. C. Soares, Prin- 
gle Electrical Manufacturing Co., 
discussed effective grounding tech- | 
niques as a means to assured safety. 
R. A. Nelson, Simplex Wire and 
Cable Co., reviewed latest develop- 
ments in wire and cable insulations; 
and the Greater Chicago Safety 
Council presented a film on the haz- 
ards and control of static electric- 
ity. Larry Mangione, Electric Sup- 
ply Corp., Chicago, pointed out that 
electrical inspectors, unhampered 
by competitive pressures, can do an 
effective job of promoting the up- 
grading of electrical installations 
above mere safety standards. 
Leland J. Hall, electrical inspec- 
tor, Orland Park, IIl., was elected 
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| In-fuses EAGLE | 
| offers a big variety | 
i and top quality } 
1 : 


No. 675—EAGLE NON-TAMP 

(Type S) TIME DELAY FUSES 
Constructed to resist 
tampering and to 
stop over-fusing. 
Have overload pro- 
tection. Shows read- 
ily when blown. Col- 
ored tops for AMP 
identification. Avail- 
able in 614-8-15-20- 
25-30 AMPS. Pat- 
ented. 


No. 690 — EAGLE “OK” 
GLASS PLUG FUSES 


Biggest selling fuse 
in the country. Ex- 
clusive EAGLE fea- 
ture positively indi- 
cates overload and 
dead short, yet the 
cost is no more than 
ordinary fuses. 
Standard sizes: 10- 
15-20-25-30 AMPS. Sub-standard 
sizes: 3-6-8 AMPS. Patented. 


No, 655-— EAGLE NON-RENEWABLE N.E.C. 
CARTRIDGE FUSES 

250 V-1 to 600 AMPS. Both knife 
blade and ferrule types. Made with 
rosin core solder. Perfectly aligned 
and balanced — perfectly crimped. 
No. 656: 600 V-1 to 600 AMPS, 
Knife blade and ferrule. 


No. 660 — EAGLE SLO-LAG RENEWABLE 
CARTRIDGE FUSES 

250 V-2-600 AMPS. Knife blade and 
ferrule. Rigid construction and 
perfect venting (under the Hickey 
patented system of venting). Disas- 
sembles in 4 seconds—only one loose 
cap. Other cap permanently fas- 
tened. Rigid fibre bar. Drop out 
links with long time lag. 


SOLD THROUGH WHOLESALERS ONLY 
(Write for FREE literature) 


EAGLE ELECTRIC MFG. CO., Inc. 


DEPT. 5, 23-10 BRIDGE PLAZA SOUTH, L. |. C. 1, N.Y. 
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“PERFECTION IS NOT AN ACCIDENT” 


chairman of the Illinois Chapter, 
[AEI, at the business session. Other 
officers elected on the same slate 
include: 1st vice chairman—Ed- 
ward J. Boyle, Chicago; 2nd vice 


chairman, Randall L. Beasley, Mat- | 


toon, Ill.; 8rd vice chairman—Jo- 
seph H. Green, Chicago. Clarence 
A. Wingfield, Chicago, was _ re- 
elected secretary-treasurer. 


N. Y. Show 
Attracts 23,000 


The 6th National Electrical In- 
dustries Show, held March 11 to 14 
in New York’s Coliseum, was vis- 
ited by over 23,000 electrical indus- 
try people. More than 300 exhibitors 
participated. 

Attendance included electrical 
distributors, electrical contractors, 
electricians, electrical maintenance 
men, electrical engineers, archi- 
tects, builders and other members 
of the electrical industry and its 
allied fields. 

One interesting spectator group 
consisted of 15 electrical whole- 
salers from West Germany. They 
will also visit other cities through- 
out the U.S. before returning to 
Germany. 

The show was sponsored by the 
Eastern Electrical Wholesalers As- 
sociation, and was the sixth such 
show to be held in the postwar 
years. 


EASA News 


An independent electric motor 
repair shop in New York recently 
gave a demonstration of the kind 
of service that ERASA members like 
to believe is typical of the manner 
in which they operate in emer- 
gencies. The job involved a burned- 
out motor on an air-conditioning 
unit at Abilities, Inc., a firm con- 
sisting of occupationally ‘handi- 
capped workers. Flushing Electric 
Corp. was called in to service the 
unit which had broken down during 
a blistering heat wave. 

Unfortunately the motor had 
been made on special order for the 
air-conditioning firm. Its manufac- 
turer said it would take four weeks 
to deliver the stator core that 
needed to be replaced. Standing in 
the sweltering factory watching 
350 blind, deaf or crippled workers 
courageously going about their 
jobs, Flushing Electric’s Ralph 
Mollet made his decision and went 


to work. 


It wasn’t easy. A number of slots 
were a mass of fused copper and 


CAT. NO, 43-101 


another fine example 


of 


styled lighting design 
with 


cast aluminum Quality 


CAT. NO. 43-100 


weatherproof 
surface downlights 


DOWNLIGHT applications for... Covered 
Walkways * Canopies * Marquees * Wash 
Rooms * Shower Rooms ¢ Outdoor Stairways 
Ramps ¢ Loading Platforms * Open Garages 
FLAT WALL applications at Entrances and 
in Corridors and Exterior Passageways. 


* enclosed and gasketed . . . for exterior wea 
thertight, vaportight, bug tight operation 
* everlasting cast aluminum construction 
... high stress alloy, %“ min. wall thickness, 
corrosion resistant * satin anodized finish... 
for permanent beauty ¢ glareless white 
shallow globe ¢ available with one-piece 
hinged guard . . . designer styled, functional: 
dimensions . . . globe dia: 12%,”, depth: 5” 


‘Sy Consult Sie Sweet’s Architectural File 


Contact your mcPhilben Representative or 
ask for complete specification data 
Sheet Section A page 7a of Catalogue 


mcPhilben 


LIGHTING 
1329 Willoughby Ave., Brooklyn 37, N.Y. 
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BRAINCHILD (it figures!) 


This smart little machine weighs only six pounds, yet does 
just about everything the big, expensive machines do...and a 
couple of things they can’t. 

The big machines add, subtract, multiply, divide. 

So does the Bohn Contex. 

Here’s what the expensive calculators can’t do. 

They can’t double as high-speed 10-key adding-subtracting 


, Machines. 


The Bohn Contex can. 

They can’t be operated by anyone after just a few minutes 
instruction. 

The Bohn Contex can. 

Most important of all, the Bohn Contex is the first com- 
pact, 10-key machine that’s truly portable. Goes to work 
anywhere. 

Businessmen, salesmen, engineers, architects, students, 
housewives find the Bohn Contex the easiest, fastest way to 
figure bills, invoices, percentages, extensions, estimates, in- 
ROMICMAR GEG resins c csc rces ss s« All this for $125* 

For hour-after-hour use, the Bohn Contex Electric. Same 
size, same features, but greater speed and ease because the 
motor does the work. Akceiniee sine aces ODLy paaw* 


Atlanta, DeKalb Office Equip.; Tidwell Co. Bakersfield 


ONLY $125 (it doesn’t figure!) 


To a businessman who pays $500 to $1,000 for an office 
calculator, the price of our Brainchild seems too good to be 
true. Our suggestion: borrow a Bohn Contex and see how it 
figures to save you money. Any dealer listed below will lend 
you a hand (or electric) model. If the dealer in your city is 
not listed, or you’re not in a borrowing mood, just mail the 

*PLUS F, E.T. CARRYING CASE $14.95 


Bohn Business Machines Inc., Dept. BM-10 

444 Park Avenue South, New York 16, N.Y. 

Send detailed “specs” on your Brainchild 0 manual 
DO electric. D Send name of nearest dealer. 
NAME. 

FIRM, 


ADDRESS, 


Neco wmecwerecweeecsoewcecccenepsceeue-~'! 


BOHN CONTEX CALCULATOR 


Valley Office Supply Baltimore, Lucas Bros. Billings, Western Office Equip. Boise, Kalbus Office Supply Boston, Thorp & Martin 


Bridgeport, Frank McGuire Buffalo, Office Automation Charleston, $.C., Fred Johnson Inc. Chicago, Horder’s; Benbow Cincinnati, Pounsford’s Columbus, Dorsey's General Office Equip. Dallas, 
S. L. Ewing Denver, Kistler’s Des Moines, Berry-Myron Detroit, Macauley’s Eugene, Clary Bus. Mach. Fresno, Stanton Office Mach, Houston, Maverick-Clarke Indianapolis, Rex. Bus. Mach, 
Jacksonville, Frank Coar Agency Kansas City, Kansas City Loose Leaf Fore, Pa., Weaver Book Store Lansing, Hasselbring Los Angeles, Office Machines Inc.; Long Beach, California Calcu- 


itor; Sherman Oaks, Valley Stationers Louisville, Fetter’s Memphis, S, C. Too 


Miami, Accurate Bus. Mach. Milwaukee, Clark Bus. Mach. Minneapolis, Farnham's Newark, New Jersey Office 


pp New Orleans, Amann Bus. Mach. New York, Mineola, L.1., D. Waldner Ogden, Weber Office Supply Palo Alto, Delmer Israel Pasadena, Anderson Typewriter Philadelphia, Pomerantz Phoe- 
Ba Sowen & Harrington Pittsburgh, Milton Wiener Portland, Oregon Typewriter Raleigh, Business Machines Inc. Rochester, Dunphrey Duplicating Sacramento, David's Office Equip. 
Soosten & Co, Salem, Needham’s Salinas, Peninsula Typewriter Salt Lake City, Salt Lake Desk San Bernardino, Stockwell & Binney San Diego, Nelson Bus. Mach, San Francisco, 


Quality ice Mach. San Jose, Kennedy Bus. Mach. Santa 


arbara, Lund Office Equip. Savannah, Chatham Typewriter Seattle 


K. Gill & Lowman-Hanford Springfield, Mo., Carroll Typewriter 


B; J. 
Tucson, Tucson Office Supply Washington, D.C., Ginn’s, Stockett-Fiske Wichita, Wilbur E. Walker Wilmington, Hilyard’s Winston-Salem, Hinkle’s In Canada, Scandinavian Bus. Mach., Montreal 


Why can Wide-Lite 
mercury vapor lamp 
ballasts be guaranteed 


(when other ballasts are only 
guaranteed for one?) 


One good reason is Mylar insulation in the trans- 
former which helps give the Wide-Lite ballast far 
better resistance to heat due to overvoltage, exces- 
sive harmonics and high surrounding temperatures. 
Another reason is that both indoor and outdoor 
Wide-Lite ballasts are sealed in a special potting 
compound: Want more reasons? Just write! 


WIDE-LITE CORPOR 
4114 Gulf Freeway * Houston, Texas 
In Canada: Wakefield Lighting Limited 


FLOODLIGHTS ¢ BALLASTS » INDOOR LUMINAIRES 


ACKERMAN-JOHNSON 


TOGGLE BOLTS 


The proven fastening device . . . for use 
on Tile, Hollow or Thin Walls, Sheet Metal, 
efc. 


Wings spring to open position in- 
stantly — grip firmly when 
bolt is tightened. 


TOGGLE BOLTS 
AVAILABLE 
SKIN-PACKED 
FOR BETTER 
MERCHANDISING 


Established over the years as 
a most reliable fastener. Fur- 
nished in a variety of sizes, and 
with various types of screw 
heads, to take care of a wide 
range of applications. Sturdily 
built to withstand severest of 
strain. Easily installed. 


Write for new catalog covering Complete Line of Fastening Devices 


625 WEST JACKSON BLVD., CHICAGO + 55 PARK PLACE, NEW YORK 


ORIGINATORS OF THE EXPANSIVE SCREW ANCHOR 
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iron. After the old winding was} 
stripped out, there was the tedious | 
job of. grinding out the fused) 
metal. It took 22 grinding wheels | 
and 14 hours to clean up the mess. | 
The rest was a routine rewind, and, 
the repaired motor was in service} 
less than a week later. | 
Mr. Mollet is president of} 
EASA’s New York Metropolitan 7 
Chapter. iq 
e e e e r 

The first of EASA’s new ad-} 
vanced Electronic Motor Control} 
Course, held March 12-14 in New} 
York City, was a sell-out. Four} 
more three-day courses are to be} 
conducted this spring—in Chicago, | 
April 9-11; in Atlanta, April 23-25; | 


in Dallas, May 7-9; and in San} 
Francisco, May 21-23. 
e e e e 


Rectifiers can be used for econ-| 
omy’s sake, Ralph O. Kufen, vice- } 
chairman of EASA’s Engineering } 
Advisory & Educational Commit-} 
tee, stated recently. 

Shop owners will find that in} 
most cases it is more economical to! 
them and to their customers to use | 
a rectifier rather than rewind 4} 
motor-generator set, Mr. Kufen,} 
who is president of Kufen Electric} 
Motors Inc., stated. | 

It is not advisable to control the | 
direct current output of a rectifier } 
with resistance, but, rather, it is} 
preferable to control the alternat- | 
ing current input to the rectifier | 
Mr. Kufen noted. 

He suggested using a variabill 
transformer and a full-wave bridge. 
rectifier for direct current source. 
Both, of course, should be of the | 
prover voltage and current. 

“Rectifiers make nice portable) 
testing units, too,” he added. 

e e e es 

Skiers on Vermont’s Stratton 
Mountain probably won’t know it, 
but the three double chair lifts that 
now take them to the top of the 
run were installed by an independ- } 
ent motor service firm, Electri¢ 
Motor Repair Co., Springfield, 
Mass. The equipment includes 
three dry type transformers, 
motors and controls—a 300-kva 
480/208 unit in the main lodge of 
the resort, and 500 and 750-kva 
pad- mounted units which supply 
power to the 50, 125 and 200-hp/ 
wound-rotor lift drive motors. The 
wound-rotor design was specified 
because of the varying loads and 
speeds, 

es & ° se 

EASA President George Larsen, 
of Larsen-Hogue Electric Co., Los 
Angeles, Calif., has been busy on 
the association’s chapter circuit. 
His itinerary includes visits this 


ee Bane is the Circle cable? 


It’s the one in the middle. But, don’t feel too badly if you guessed wrong. To the naked eye 
there is no apparent difference. Most power cables look alike. The big difference in Circle 
cable lies in the extra care taken in its manufacture...in the high quality of the materials 
of construction...and particularly in the stringent tests it undergoes to assure that it 
meets every rigid specification. 


You'll notice the difference in the service you get from Circle power cable. On your 
next job be sure to specify Circle cable—there is no finer cable made. 


CIRCLE WIRE & CABLE CORP. 


SUBSIDIARY OF CERRO CORPORATION 


; PLANTS: Maspeth and Hicksville, N. Y. SALES OFFICES & WAREHOUSES: In all principal cities. 
Kubber Covered Wires & Cables + Varnished Cambric Cables + Plastic Insulated Cables + Neoprene Sheathed Cables + “CIRTUBE"” EMT 


There's An Easier Way! 
Use KEES adjustable OUTLET 


BOX HANGERS 
No. 9139 


\ 


Inexpensive, yet easier and quicker to install . . . completely adjustable .. . 
and they’re now made of heavy pressed galvanized steel with cadmium plated 
wing nuts and studs. 

They can be used to mount any type of box and fixture from any type of ceiling, 
using: any type of wiring, in new or old construction. Attached to the side of a 
joist or rafter with three nails or screws, the bracket supports more than 70 
pounds suspended from the extreme end. 

The bracket is 10 inches long, 3 inches high at the nailing end. The lower edge 
is formed into a 3” tube on which the fixture stud slides, Stud can be positioned 
exactly. Each bracket furnished complete with stud and oversized wing nuts. 


PP) eeege Write P. O. Box 882 for Free Catalog 
F. D. KEES MFG. CO. 


BEATRICE NEBRASKA 


See «ud aay | 


18" wide with no costly 
changeover 


ARPS MODEL L-12 
Reversible conveyor - 


deposits dirt on either T R E Pe  ¢ ii 


side of trench - no 
spill back. 


Absolutely straight - 
line trenches - no 
side thrust. 


Fingertip control - you 
see trenching progress 
at all times. 


Accurate depths via 
precision hydraulic 
control valve. 


Safety transport lever 8 

forward or reverse : Write for free bro- 
movement without gear ' _ chure detailing the 
shifting - no accidental : ARPS L-12 Trench 
““*runaway’’. : + Devil or Model M-A2 
Trench Devil for : 
46,000# tensile strength 1 smaller capacities Bonus 
chain compared to 


28,000# of competitive 
units. A Rp & Ss 
VA CORPORATION DEPT. CM 


Since yy NEW HOLSTEIN, WISCONSIN 
Trenchers @ Half-Tracks @ Dozers @ Utility Blades 
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Hall: 
Brownell, Inc., Philadelphia; 
Eisenhardt, operator of a motor He 
under his own name in Pennsauken,| 
N. J.; and George McDaniels, partner,|) 
and Bruce Bender, superintendent, Kufen), 


Electric Motors, Warminster, Pa. 


spring to EASA’s Chicago, Great) 
Lakes, Heart of America, Midwest-|/ 
ern, Mid-Atlantic, Mid-South, New} 
England, Quaker City and Wiscon-)) 
sin chapters. g 
e e 6 e i 

Two twenty-fifth anniversaries} 
were celebrated recently by EASAIy 
member companies: Piedmont} 
Electric Repair, High Point, N. C.,} 


Iowa. 
e e e e | 
The successful small business is} 
the one that works “smarter not!| 
harder,” notes EASA president} 
George Larsen. i 
Commenting that many large] 
service shops are equipped to per-} 
form efficiently on the units that} 
come into their shops repeatedly, | 
Mr. Larsen pointed out that man-} 
agement should devote more} 
thought to the unusual jobs so they 
will be prepared to handle them} 
when the occasions arise. | 
He recalled an example of an op-} 
eration that had to be repeated 260 } 
times in the course of repairing 4) 
large motor. At first each opera-) 
tion was taking 30 minutes, obvi- 
ously too long. “With a little 
thought a new way to do the job 
was discovered, reducing the time: 
to two minutes,” Mr. Larsen said. 
“This is an example of working: 
smarter not harder.” » 
e e e e 
More than 50 exhibit spaces have’ 
been sold for the 29th Annual 
EASA Convention to be held in} 
Chicago June 10-13 at the Conrad | 
Hilton Hotel. Firms having al. 
ready contracted for space include’ 
eight motor manufacturers, seven 
insulation manufacturers, three 
manufacturers of shop equipment, — 
three supply houses, and a number 


— companies manufacturing con- 


ols, testing units, carbon brushes, 
jad miscellaneous products. 


| Burton A. Hannewald, Scherer 
lectric Co., Indianapolis, Ind., was 
lmored by the association as 
HASAN of the Month” for March. 
jhe 61-year-old general manager 
jad treasurer is a native of Brook- 
}/n where he graduated from Poly- 
/chnic Institute in 1922. He joined 
jis present firm in 1948, and is 
}eretary of the Indiana Chapter. 
e e e e 
Business conditions generally are 
/00d in the electrical service in- 
/ustry, reports indicate, with a few 
kceptions. In California, EASA’s 
jrville Stump, Los Angeles, and 
)1 Kinney, Marysville, reported 
jiat all shops are busy. In New 
jngland, Bob O’Day, Boston, says 
jiat new, diversified industries are 
japlacing the lost textile mills, 
jreating new challenges to the 
lotor shops who are keeping pace 
jith the changing economy. In 
‘re Midwest conditions are good 
jccording to Julian Hupp, Cedar 
japids, Iowa, and Bob Langhirt, 
jolumbus, Ohio, to name two. In 
he Northwest, Eldon Strom, 
roy, Idaho, predicts an improve- 
jient in conditions this year, not- 
jg that 1961 was up at least 10% 
j. sales. In Texas, Paul Bush, 
JASA director from Lubbock, re- 
orts that recent cold weather in 
he southern part of the state has 
jeverely hurt agricultural areas, 
|) some cases a year’s crops having 
een lost. 


} 
{ 


e e e e 
A popular member of EASA’s 
luaker City Chapter, Harry M. 
lezer, president, Electrical Main- 
‘mance Equipment Co., Philadel- 
hia, was prominent in the recent 
Mectrical Insulation Conference in 
Vashington, D. C. Mr. Rezer was 
hairman of the Marketing meet- 
‘ag and dinner. 


OHN F. EHLERS, Electric Motor Supply 
0., Baltimore, Md., and EASA president 
‘eorge Larsen, Larsen-Hogue Electric 
o., Los Angeles, Calif., at the Electrical 
ysulation Conference, Washington, D. C. 
ist February 19-22. 


ELECTRICAL 


Liquatite’ 


MOISTUREPROOF FLEXIBLE CONDUIT 


Pick the One 
Designed for the Job! 


For All Normal Wiring Installations..... 467-72 Se 


For most of your jobs Type L.T. Liquatite will give wiring 

complete protection against any and all contamination. It’s impervious to 
water, oils, chemicals, corrosive atmospheres. No more periodic wiring re- 
placements. J.I.C. approved. 


For High-Heat Locations................ B/ Tame 


Hi-Temp Liquatite is designed specifically to safeguard 
circuits in extra-hot areas. Jacket of special grade, tough polyvinyl chloride 
serves a dual purpose: withstands temperatures to 220°F. 


For Wet Spot Use......... U6: 97.4 Us]. oe. 


LN Type L.A. Liquatite conforms 

x ) to the provisions of Article 351 of the National Electrical Code 

WZ under ‘“‘Liquid Tight Flexible Metal Conduit.” It positively and per- 
manently resists wet, hot and corrosive elements. , 
Type C.S.A. Liquatite conforms to all provisions of the Canadian 

Ch) Electrical Code rules. Seals out and resists flame, liquids and vapors, 

LW” including most acids and chemicals. 


Where Weight is a Problem........... U0 /J27.4 ag 


Electri-Flex Type A.L.T. Liquatite is a square locked 
(interlocked on larger sizes), extra lightweight aluminum flexible conduit. Mois- 
tureproof Liquatite absorbs motion, vibration and bending indefinitely. 


New portable cutting vise for making clean, square cuts of Liquatite 
and other types of tubing and conduit...can be hand held for 
use on the job or bench mounted in the shop. 


Write today for free Liquatite sample, costs © 2538 


and name of Distributor nearest you. 


ELECTRI-FLEX COMPANY 
P.O. Box 128C e Roselle, Illinois 


Heavy Square Locked or Interlocked 
Galvanized Flexible Conduit 
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‘Hi-RED™ 


PLASTIC EXPANDING 


SCREW ANCHORS 


HOLD... 
HOLD... 


HOLD 


WHERE 
OTHERS 
FAIL! 


ONLY 


5! PER 
MOUNTING 


(Drill, anchor 
and screw) 


*K-6 KIT 


SAVE UP TO 70% 


USE IN ANY MATERIAL YOU CAN 
DRILL: CONCRETE, STONE, CIN- 
DER BLOCK, BRICK, MORTAR, 


TI 


LE, ETC. 


MILLIONS IN USE! 


(A REAL JOB-PROVEN ANCHOR) 


@ Anchor costs less. 


®@ Costs less to install 
—takes smaller hole 
».. no tamping. 


®@ Terrific holding pow- 


“‘Hi-RED'' anchors to 4,180 Ibs.) 
may be cut as need- @ Sizes up to 1/2” lag 
ed for short screws screw. 
BUY ’EM IN BULK 
OR KITS! 


ta 
screws. 


FREE | 
SAMPLES 


SEND ‘‘Hi-RED’’ SAMPLES 


- and used in 
ndem with long 
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NAM 
FIRM 
STREET. 
CITY. 
hada 


TRADE MARK REG 


STAT 


HOLUB INDUSTRIES, Inc. 


442 ELM ST. © SYCAMORE, ILL. 


er (P.T.L. ratings up, 


DATES 
AHEAD 


Illuminating Engineering Society— 
Regional Conferences — Southeast- 
ern/South Central, King Edwards 
Hotel, Jackson, Miss., April 12-13; 
Great Lakes, Dayton Biltmore Hotel, 
Dayton, Ohio., April 16-17; Midwest/ 
North Central, Radisson Hotel, Min- 
neapolis, Minn., May 10-11; Cana- 
dian, Winnipeg, Man., May 14-15; 
Pacific Northwest, Davenport Hotel, 
Spokane, Wash., May 17-18; South 
Pacific Coast, U. S. Grant Hotel, San 
Diego, Cal., May 21-22; Inter-Moun- 
tain, Western Skies Hotel, Albuquer- 
que, N. M., May 24-25;--Maritime, 
Charlottetown Hotel, Charlottetown, 
P. E. I., June 8-9; Northeastern, Ho- 
tel U. S. Thayer, West Point, N. Y., 
June 11-12. 


Rocky Mountain Electrical League— 
Spring conference, Harvest House, 
Boulder, Colo., April 15-17; Fall con- 
vention, The Broadmoor, Colorado 
Springs, Colorado, October 14-18. 


International Association of Electrical 
Inspectors — Chapter Meetings — 
South Carolina, Andrew Jackson Ho- 
tel, Rock Hill, S. C., April 16-17; 
Georgia, Wanderer Motel, Bruns- 
wick, Ga., April 19-20; Alabama, Staf- 
ford Hotel, Tuscaloosa, Ala., April 
23-24; Five Chapter Joint Meeting, 
Captain Shreve Hotel, Shreveport, 
La., April 26-28; Tennessee, Andrew 


Jackson Hotel, Nashville, Tenn., 
April 30-May 1; Florida, Jack Tar 
Harrison Hotel, Clearwater, Fla., 
May 4-5; Utah, Newhouse Hotel, 


Salt Lake City, Utah, May 7; Vir- 


ginia, Hotel John Marshall, Rich- 
mond, Va., June 18-19; Southern 
Section, Tutwiler Hotel, Birming- 


ham, Ala., October 15-17. 


UNLESS ELECTRICAL contractors learn 


design, installation and equipment selec- 
tion, other agencies will take over the 
electric heating field warns William N. 
Collins, Collins Electrical Construction 
Co., St. Paul, Minn. Contractors should 
know how to engineer a job, he told an 
Electric Heating Forum session at recent 
Upper Midwest Electrical Industry Con- 
vention in Minneapolis. 
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Zz TWosworTH Baiee 


MFG. CO.. INC. 
COVINGTON. KENTUCKY. 


WRITE FOR FREE CATALOG 


WHEN HIT HARD 


FOR FASTENERS 
... THAT HOLD 


° 
NO BEND 
NO SQUASH 

DRIVE STRAIGHT 


Answers the need for a Sturdy, Strong 
Staple. Save Time, Labor, Material with 


these rugged Thiel Staples. 


Sold by Leading Electrical Wholesalers 
Send for FREE Samples 
ENGINEERING 


THIEL ss" 


1417 N. Market St. @ St. Louis 6, Mo. 


TOOL AND 
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a Research Institute — Spring 
onference, Shoreham Hotel, Wash- 
ington, D. C., April 23-26; Fall con- 
ference, Mayflower Hotel, Washing- 
jon, D. C., November 27-29. 


lamber of Commerce of the United 
tates — Annual meeting, Sheraton 
ark Hotel, Washington, D. C., April 
9-May 2. 


{tional Association of Electrical Dis- 
tributors — Convention, Pittsburgh, 
‘Pa., May 12-16. 


cific Coast Electrical Assn.—Annual 
convention, Ambassador Hotel, Los 
Angeles, Calif., May 16-18. 


‘tional Fire Protection Association— 
s6th annual meeting, Sheraton Ho- 
tel) Philadelphia, Pa., May 21-25. 


lison Electric Institute—Annual con- 
vention, Atlantic City, N. J., June 
1-6. 


ectrical Apparatus Service Associa- 
tion—Convention, Conrad-Hilton Ho- 
tel, Chicago, Ill., June 10-13. 


itional Society of Professional Engi- 
neers—Annual meeting, French Lick 
Sheraton Hotel, French Lick, Ind., 
June 13-16. 


ls Angeles Home Show — Memorial 
Sports Arena, Los Angeles, Calif., 
June 21-July 1. 


herican Society of Heating, Refriger- 
ation & Air Conditioning Engineers 
Inc.—69th annual meeting, Deauville 
Hotel, Miami Beach, Fla., June 25-27, 


| Y. State Assn. of Electrical Con- 
tractors & Dealers—Annual conven- 
tion, Whiteface Inn., Lake Placid, 
the Y., July 2-7. 


| Electronic Show & Con- 
vention — Memorial Sports Arena, 
Los Angeles, Calif., August 21-24. 


nerican Home Lighting Fixture 
Month—National promotion, Septem- 
ber 1-30. 


uminating Engineering Society—Na- 
tional technical conference, Statler- 
Hilton Hotel, Dallas, Texas, Septem- 
ber 9-14, 


(nadian Electrical Mfrs. Assn.—An- 
nual meeting, Sheraton-Brock Hotel, 
Niagara Falls, Ont., October 3-5. 


ternational Assn. of Electrical 
Leagues — 27th annual conference, 
Sheraton-Chicago, Chicago, IIl., Oc- 
tober 3-5. 


itional Electrical Contractors Assn. 
“Minneapolis Auditorium, Minne- 
apolis, Minn., October 7-13. 


ational Electronics Conference—Mc 
Cormick Place, Chicago, Ill., Octo- 
ber 8-10. 


ectrical Manufacturers Trade Show 
>+-Indiana State Fair Grounds, Indi- 
anapolis, Ind., October 23-25. 


ational Electrical Manufacturers 
Assn,—Annual meeting Shoreham 
Hotel, Washington, D. C., week of 
November 12. 


GETTING ACQUAINTED at recent Upper 
Midwest Electrical Industry convention in 


Minneapolis, are electrical contractors 
Bcb Dillon (left), Pelican Rapids, Minn., 
and MEA director Ed Langlie, Thief River 
Falls, Minnesota, 


Among the 
Manufacturers 


Headquarters Announcements 


Burndy Corp., Norwalk, Conn.— 
Marvin Lee, president and direc- 
tor of Burndy, has been elected 
also president of Husky Products, 
Inc., Cincinnati, Ohio, a division 
of Burndy. Jerome Franks, gen- 
eral manager of the division, has 
been named vice president. 

Westinghouse Electric Corp., 
Bloomfield, N. J.—L. J. Fitzpat- 
rick, manager, Large Lamp Dept., 
Lamp Div. 

Thomas Industries, Inc., Louis- 
ville, Ky.—E. Allen Lea, manager 
of distribution sales of all lighting 
products; Michael N. Flynn, man- 
ager, architectural products; Ar- 
thur A. Swedenborg, manager, 
project sales with headquarters 
in Des Plaines, Ill.; Vern L. Winn, 
manager, specialty. sales. 

General Electric Co., Schenec- 
tady, N. Y.—Dr. Henry H. Marvin, 
manager of engineering, Capacitor 
Dept. 

Triangle Electric Co., Detroit, 
Mich. — J. W. Albright, Jr. and 
Donald A. McFadden, vice presi- 
dents. 

Dayco Corp., Dayton, Ohio — 
Robert B. Jacob, president. 

United Electric Controls Co., 
Watertown, Mass. — George W. 
Clapp, vice president. 

Owatonna Tool Co., Owatonna, 
Minn.—R. W. Kaplan, president; 
A. R. Kaplan, vice-chairman of the 
board; James F. Senrick, sales 
manager of Precision Hydraulics 
Div. 

Line Materials Industries, Mil- 
waukee, Wis.—R. Keith, product 
manager, protective equipment 
and capacitors. 
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NOW...the 
faster, safer 
way to 
WIND and 
PAY-OUT 
FISH TAPE! 


FISH TAPE REEL WITH 


TAPE-MATE 
ATTACHMENT 


Protects your hands ... saves tape... « 
speeds winding! Wrap-around design keeps 
Tape-Mate on reel. Hands are in complete 
control—no need to touch tape. You simply 
push Tape-Mate “around reel’’ to wind... 
and pull it back to pay out. That's all! 


Two sizes fit 8%” and 12” dia. reels. 


CONVERT YOUR PRESENT REELS...OR 
GET COMPLETELY ASSEMBLED UNITS: 
REEL, FISH TAPE AND TAPE-MATE 
| SPECIAL CHROME PLATED UNIT 1 
! For the man who wants the best. Tape-Mate 
j assembled on chromium plated reel. Spe- 1 

1 cial steel tape included. Long lasting. 


SEND NEW “HI’’? CATALOG 


NAM 
FIRM 
SAYS a eee 
CS SS At 


HOLUB INDUSTRIES, Inc. 


442 ELM ST. * SYCAMORE, ILL. 


TRADE MARK BEG 
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PC Toot Crees 
: COMPARTMENTS 
fit ANY pickup! 


| 
| 
| 
| 
| 
| 
| 
| 


SIMPLY REPLACE 
FENDERS ON ANY 
SIDESTEP PICKUP! 


| CONVERT YOUR PICKUP INTO A | 
|MONEY SAVING, ROOMY, | 
| EFFICIENT SERVICE VEHICLE! | 


| For Complete Information and the Name of the | 
Distributor Nearest You... Write: | 


UTILITY BODY <o.! 


NEW Bulletins 


TEST EQUIPMENT 


for ee 
; HYPOT ® 
High Voltage Breakdown 
To meet all MIL and ASTM standards 
for AC and DC high voltage tests. 
Models for laboratory, portable and 
automated operation. Write for 
Bulletin HYPOT. 
VIBROTEST® 
Insulation Resistance 
Measurements of 50,000 megohms 
and up. Fully portable, self-powered. - 
No cranking, no leveling. Push-but- 
ton operated, direct reading. Write 
for Bulletin VIBROTEST. 


VIBROGROUND ® 
Ground Resistance 


Models measure resistance to earth of 
equipment grounds, also soil resitivity 
for geophysical surveys. Portable, 
direct reading. Write for Bulletin: 
VIBROGROUND. 


Write for 
New Manual D-62 
data on insulation 
breakdown and 
leakage current 
measurements. 


ASSOCIATED Resewecu, 
“te 2 196° acne 


3770 W. Belmont Avenue * Chicago 18, Illinois 
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Electric Autolite Co., Toledo, 
Ohio—Edwin J. Wilczynski, sales 
office manager, Industrial Sales 
Div. 

Penn-Union Electric Corp., Erie, 
Pa.—Lester R. Crane, vice presi- 
dent and general manager. 

Wheatland Electric Products 
Co., Carnegie, Pa.—Frederick J. 
O’Reilly, executive vice president. 

General Electric Co., Waterford, 
N. Y.—Dr. Hart K. Lichtenwalner, 
manager of Process Development 
Unit, Silicone Products Dept. 

Champion Lamp Works, Lynn, 
Mass.—Robert A. McCully, man- 
ager, Commercial Engineering 
Dept. 

Keystone Mfg. Co., Warren, 
Mich. — Leonard E. VanDuyne, 
general sales manager. 

Bryant Electric Co., Bridgeport, 
Conn.—H. E. Robertson, market- 
ing manager; George R. Conover, 
sales manager for wiring devices; 
A. W. Larson, national accounts 
sales manager. 

Sylvania Electric Products Inc., 
New York, N. Y.— Merle W. 
Kremer, senior vice president, 
Electronic Tube and Parts Div., 
Emporium, Pa.; Donald C. Thomas, 
application engineer for fixtures, 
Lighting Products Div., Wheeling, 
W. Va.; Alton C. Kendall, vice 
president of fixture operations; 
John W. Newton, Jr., public rela- 
tions manager and Charles R. 
Powell, national sales engineer for 
sign tubing—all with the Lighting 
Products Div., Salem, Mass.; Leon 
C. Guest, Jr., senior vice president 
of administration. 

Columbia Cable & Electric 
Corp., Brooklyn, N. Y.—Richard F. 
Fagan, general sales manager. 

Permacel, New Brunswick, N. J. 
—wWilliam J. Gross, vice president. 

Oak Manufacturing Co., Crystal 
Lake, Il]. —Stewart Pfannstiehl, 
senior vice president; Eugene M. 
Keys, vice president, marketing. 

Simplex Wire & Cable Co., Cam- 
bridge, Mass.—M. L. Anderson, 
manager of operations. 

Furnas Electric Co., Batavia, 
Ill.— Mrs. W. C. Furnas, chairman 
of the board of directors and sec- 
retary; W. F. Lisman, president; 
D. F. Willcox, vice president; J. M. 
Dixon, treasurer. 


Regional Appointments 

NEW ENGLAND 

Ramset Fastening System: War- 
ren D. Sparks, district sales man- 
ager, in Connecticut, upper New 
York State and Rhode Island. 
MIDDLE ATLANTIC 

Allis-Chalmers Mfg. Co.: Sam- 


PHONE FOR MILE! 


yi 


without any curren} 


Depending upon the wire used, 
Sound Powered Telephones will |f 
operate from short distances 
up to 30 miles or more without 
batteries or other power sources. | 
Your voice supplies the energy 
to transmit speech in clear, 

distinct tones, free of all static. 
Indoor and outdoor models. 


Write for catalog 
/ HOSE-McCANN 


“ . TELEPHONE CoO., INC. 
25th St. & 3rd Ave., Brooklyn 32, N.Y. | 


Standard Radius 


RIGID 
ELBOWS 


~' IN STOCK 
Yo" to 6” © 45° and 90° 
ALUMINUM * BLACK ENAMELED 


HOT DIP GALVANIZED 
Also available in wrought iron 


Conpuit Nipete Mec. co. 


1435 SPRING GARDEN AVE. PITTSBURGH 12, PA. 


' 


One drop 
of LOCTITE 
sealant 
anda 

set screw 
stays put! 


[ATHER AND SON contractor combina- 
ion, Robert and Leon Kilian of Kilian 
lectric, Saint Michael, Minn., relax be- 
een sessions of Minnesota Electrical 
|\ssn. annual meeting in Minneapolis. 


LoctTITE sealant wicks between threaded 
surfaces ... then hardens in the joint. Lock- 
ing action extends over entire engaged area. 
Result: an end to costly breakdowns caused 
by vibration-loosened screws. Parts treated 
with LocTITE sealant are removed easily 
with ordinary tools. 


‘rel W. Rinn, manager, general in- 
dustrial sales; John V. Rumble, 
jnanager, utility sales; Pittsburgh 


listrict; Industries Group. For literature and free sample, call 


your distributor or write us. 


‘Permacel: Maynard F. Lydiard, 
lr., division sales manager for the 
‘nid-Atlantic area. 
| Clark Controller Co.: Irving 
Shapiro, sales representative, cov- 
‘ring eastern Pennsylvania, south- 
‘rn New Jersey, Delaware and the 
jastern shore area of Maryland; 
American Electric Switch Div. 
| Electrical Fittings Corp.: Leon- 
wd Schaefer, eastern regional 
nanager, headquarters in East 
Farmingdale. 
|| Thomas Industries Inc.: Nelson 
i. Nauman, sales representative 
with headquarters in Pittsburgh, 
Pa.; Lighting Div. 
| Westinghouse Electric Corp.: 


ict sales manager with head- 
uarters in Richmond Hill, N. Y.; 
jLamp Div. 

| Electronic Specialty Co.: S. 
Lloyd Moore, Jr., sales engineer 
iin the Philadelphia area. 

| Ilg Electric Ventilating Co.: 
Jerald Leonard, sales engineer, 
headquarters in New York City. 


}OUTH ATLANTIC 


Thomas Industries Inc.: Gerald 
B. Schulz, sales representative 
with headquarters in Atlanta, Ga.; 
Lighting Div. 

Amplex Corp.: J. A. Witter, 
sales representative for western 
Pennsylvania and portions of West 
Virginia and Maryland. 

Sun-Tron Corp.: C. H. Cloer & 
Associates, Atlanta, Ga., sales rep- 
resentative, covering Alabama, 
Florida, Georgia, South Carolina 
and Tennessee. 

Electronic Specialty Co.: Rich- 
ard C, Fruland, sales engineer as- 


ichard T. Butler, Brooklyn dis- : 
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LOCTUT EB craanr 


AMERICAN SEALANTS COMPANY 
349 North Mountain Road, Hartford 11, Connecticut 


One glance is all it takes — Black- 
hawk quality is apparent. The 
Blackhawk adjustable bar hanger 
clips on, doesn’t screw on the out- 
let box. Fast, easy, neat — the ob- 
vious answer to residential wiring 
jobs. 


Available with or without fixture 
stud, these heavy gauge steel bar 
hangers adjust easily and quickly 
to required spacing. No notching is 
necessary because support edges of 
hanger are formed to act as plaster 
gauge. 


With Blackhawk you can see the 
difference — in the part and in the 
job it does. Your reputation for 


quality workmanship depends on 
quality products — and when it 
comes to quality you can see it’s 
Blackhawk. Next time you need 
parts, buy Blackhawk and see for 
yourself. 


Blackhawk Industries, Dubuque, lowa 
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* “MARKETS UNLIMITED” * 


SEWAGE LIFT STATION 
OPERATES... 


3-PHASE 


FROM 


SINGLE PHASE 


LINES 


= “Duo” 


Gdd-A-Phase 
POWER CONVERTER 


Single Compact Unit 
Operates Both Pump Motors 
Full Horsepower Rated Load 


[eas 

oe Near Unity Power Factor 
z y 

a 


Eliminates 3 Phase Cost 


F a 
INSIDE 
VIEW 


—$—p 


ae ey = os oa eee ree 
ADD-A-PHASE ECM-4 
Div. System Analyzer Corp., Nokomis, Illinois 


Gentlemen: Please send, without obligation, 
complete detaits on your ADD-A-PHASE Power 
Converter. 


Nemec) ee ee ee Title 


Company. 


Ch eS one 


State 


success of the Add-A-Phase . . . 
years of trouble free use. IF YOU 
HAVE A SPECIFIC ELECTRIC POWER 
PROBLEM GIVE US THE DETAILS | 
FOR RECOMMENDATION. 


$= \ SEE FOR YOURSELF . . . package 
A \ includes many case histories of the 


| 

I 

I 

| 

| 

yh Mak Eee oie io Ey || 
Add¢33 eee 
| 

| 

| 

| 

| 


—-— — — 


\ 


=) 
oO 
ao 
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signed to District of Columbia re- 
gional office. 


EAST CENTRAL 


Sun-Tron Corp.: K. E. Eggen- 
spiller & Associates, Anchorage, 
Ky., sales representative covering 
Kentucky and southern third of 
Indiana. 

Permacel: Raymond A. Rogers, 
regional sales manager for central 
United States headquartered in 
Chicago. 

R. E. Dietz Co.: Perry and Barr 
Co., Nashville, Tenn., representa- 
tive in the Southeast; Hazard 
Lighting Div. 

Allis-Chalmers Mfg. Co.: Clare 
K. Tubbs, manager, industrial 
equipment division sales with 
headquarters in Cleveland; Indus- 
tries Group. 

Clevite Transistor: H. R. Bothe, 
regional manager, Midwest region 
with headquarters in Chicago. 

Line Material Industries: Arden 
L. Greenwald, East Central region 
lighting engineer with headquar- 


‘ters in Cleveland covering parts 


of Michigan, Indiana, Kentucky, 
Pennsylvania and West Virginia. 


WEST CENTRAL 


Electronic Specialty Co.: Ken- 
neth A. Young, field sales engi- 
neer, headquartered in Dallas. 

Progress Mfg. Co.: William 
Brown Miller, senior salesman 
with headquarters in Dallas. 

Thomas Industries Inc.: Gerald 
B. Schulz, sales representative 
in Dallas; Lighting Div. 


WEST 


G&W Electric Specialty Co.: 
John P. Bagoy & Associates, An- 
chorage, Alaska, sales representa- 
tive. 

Motorola Communications and 
Electronics, Inc.: Everett LeGette, 
regional sales manager in the 
western United States with head- 
quarters in Denver. 

Thomas Industries Inc.: Ken- 
neth D. Cummings, South Pacific 
divisional sales manager with of- 
fices in Los Angeles; Moe Light 
Div.; Nicholas Condos, Southern 
Pacific general manager with offi- 
ces in Los Angeles. 

Sylvania Electric Products Inc.: 
C. A. Peterson Co., Los Angeles, 
Calif., lighting fixture agency for 
southern California, 

Permacel: Thomas H. Gibson, 
Jr., Southern California division 
sales manager; Ralph W. Riggins, 
Northern Pacific sales manager. 

Sun-Tron Corp.: South-West 
Sales Co., Phoenix, Ariz., sales 
representative for Arizona and the 
western portion of Texas. 
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EFFICIENCY 


CONDUIT HANGERS: 
for GAS - CABLE 
and AIR LINES 


On Steel Constructions “Type | 
F” hangers are best for carry- 
ing 14 to 24 pipe and armored } 
cable at any angle to beams. 


Write for new catalog 


EFFICIENCY 


ELECTRIC & MFG. CO. 
EAST PALESTINE, OHIO 


==xEMPLOYMENT OPPORTUNITIES) 


SALES EXECUTIVE | 


A national manufacturer of lighting fix- 
tures is seeking a top flight sales execu- 
tive for a position with prestige, commen- 
surate base compensation plus bonus, | 
stock options and many benefits. { 


He must have good background in Sales | 
Management with electrical products iney| 
are prominently identified with archit 7 
tural acceptance and distribution through | 
accredited Electrical Distributors. 


He must have a proven record of success- 
ful direction of a national sales organiza- | 
tion and know all phases of Marketing |) 
and Distributing. For he who qualifies, 
we have an outstanding and unusual 
career opportunity to offer and urge you 
to reply with complete resume to: 


President 


LITECRAFT MANUFACTURING CORP. | 


100 Dayton Avenue Passaic, N. J. 
Replies held in strictest of confidence. 


POSITION VACANT 


South Florida Comptes ar nglnetre Fir 
has permanent position for 

neer thoroughly experienced in electrical del} 
sign of buildings. College graduate and regis} 
tration preferred. Send complete resume © r 
education, experience and salary require 
ments. P-8558, Electrical Construeaaa & 
Maintenance, Classified Adv. Div., > 
12, New York 36, N. Y 


SELLING OPPORTUNITY AVAILABLE 


Experienced Manufacturers Representati 
wanted who presently call on electrical, hard 
ware, mill and plumbing supply distributors 
to sell the Ackerman-Johnson quality line oi} 
fastening devices in the states of Ky., W. 

O. and N. Y. (except NYC). No free riders 
only exp. agents who can pass rigid investig 
tion need apply. Ackerman-Johnson Co., 625% 
W. Jackson Blvd., Chicago 6, IIl. > 


EcTRIC HEAT 
)R HIGH SCHOOL 


[FROM PAGE 99] 


Power Distribution 


Total connected load is 2155 kw. 
id 152 separate installations of 
Yice heating equipment account 
3: 73% (1558 kw) of the total 
Jd. Other large loads include: 
‘ter heating—273 kw; lighting— 
13 kw; cooking—92 kw; and mis- 
Jlaneous—38 kw. 

| Power for this equipment is sup- 
Jed by the utility at 4160Y/2400 
tilts, 4-wire. Pad -mounted, a 750- 
a transformer steps down this 
‘pply voltage to a A480Y /277-volt 
founded, 4-wire distribution sys- 
Yn. From the primary trans- 
tmer, 2500-amp busbars carry the 
Jzondary voltage to a main dis- 
» bution panel protected by a 3000- 
ap, 8-pole air circuit breaker set 
+ 2500 amps. 

At the main distribution panel, 
blded-case circuit breakers, rated 
{000 amps RMS IC at 480 
Its, protect feeders which sup- 
y eleven branch-circuit panels. 
tanch-circuit panels provide 480 
Its, 3-phase and 277 volts, single 
“lase to heating equipment. In 
“\dition, 277 volts for fluorescent 
thting is derived from- these 
‘mels. Ten distribution trans- 
"mers supply miscellaneous 120- 
ot service. 

_ Air circuit breakers at the 
'anch-circuit panels provide dis- 
mnecting means for space heating 
“{uipment in addition to circuit 
‘teakers or switches mounted 
ithin or near each heating unit. 
All feeders and most of the 
ranch circuits are run underfloor 
| conduit. Some _ branch-circuit 
jnduit runs utilize the false ceil- 
ig space. 

| Other electrical features of this 
-electric school include complete 
ectric kitchen facilities; modern 
re-alarm system; public-address 
ystem: and stage lighting; a 
yphisticated clock and program 
ystem, which includes facilities for 
ports announcing in the gym- 
asium and for special program- 
ling in the auditorium and in the 
afeteria. Provisions for a TV sys- 
am are also installed. 

‘The electrical contractor was 
ons Electric, Alpha, N. J. Edwin 
*. Jones, Plainfield, N. J. was the 
onsulting engineer, and the archi- 
ect was Seth Ely, Jr., Dover, N. J. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... 


“ LINE-FLEX 


PAT, PENDIN 


FLEXIBLE VENTILATED CONDUIT 


. .. the labor-saving, copper saving, ver- 


CHECK THESE 
ADVANTAGES: 

% No Installation Equipment Needed! 
%* Saves Time, Cuts Labor Costs! 

x Designed for Flexible or Rigid Use! 
% Outperforms Old-fashioned Methéds! 
+ Full Free-air Ratings Possible! 


» Satile Ventilated Cable Suspension System! 


Unique, lightweight LINE-FLEX offers obstacle- -avoiding flexibility in one 


plane and non-sag rigidity in the other! Requiring NO special equip- 
it can be used in non-supported 
rigid lengths of up to 14 ft., or in catenary applications of up to 400 ft. 


ment, tools or training to install, 


INSTALLS IN UP TO 25% LESS TIME! Several hundred feet of cable 
may be pulled through up to three 90° bends by a 2-man crew without 
damage or distortion. AND—the free-air ratings obtainable mean even 


bigger savings! 


Available in 2’, 3” and 4’-dia. Zinc-coated Cold-rolled or Stainless 


Steel; full line of fittings and accessories. WRITE FOR CATALOG. 


DIVISION OF 


PERFECT-LINE MFG. CORP. 


HICKSVILLE, NEW YORK 


INSULATION RESISTANCE 
TESTER 


insulation resistance 
test units are designed for quick, accurate, reliable 
checking of insulation. They feature a long and elec- 
_trically expanded scale covering five (5) decades of 
resistance, quick response, silent operation, a core 
system indicator and compact, graceful design. 


full story, ask for Bulletin SB-IRT-1. 


MULTI-AMP® Electronic Corporation 
61 Myrtle Street, Cranford, N.J. BRidge 6-8200 


tationary and laboratory equipment to take the guesswork out 
ion and provide continuous power for continuous production. 
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¢ These manufacturers aivertis 
their products in the ELECTRICH 
PRODUCTS GUIDE ISSUE | 


For more complete information, and 2 
plication data on their lines, refer to 
index of Advertisers in the ELECTRIC 
PRODUCTS GUIDE ... the 13th issue. 
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